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This chapter provides a synopsis of the information collected as part of
the 1977 Surveillance Program. Discussions are provided under five broad
categories: 1) Water Quality Assessments, 2) Recently Identified Compounds,
3) Coordinated Surveillance Plan, 4) Users Perception of Water Quality, and
5) Phosphorus Loadings.
WATER QUALITY ASSESSMENTS
Southern Lake Michigan has indicated some improvement as a result of
phosphorus control policies. Localized areas of Lake Ontario have exhibited
significant decreases in phosphorus concentrations.
The areal extent of anoxic conditions in the central basin hypolimnion of
Lake Erie has decreased in 1977 as compared with 1976. Volume rates of oxygen
demand have been stable since 1970. Internal loading through the regeneration
of phosphorus from the sediments under anoxic conditions represented a signi—
ficant source of biologically available phosphorus to the lake.
Contaminants continue to be an issue of increasing concern with elevated
levels of these compounds being observed in fish and wildlife throughout the
Great Lakes Basin. These compounds have serious impact on Great Lakes fisheries
with concentrations in the edible portion of several species exceeding the
Canadian and U.S. guidelines for protection of human health. The open-lake
portion of the coordinated International Great Lakes Fish Contaminants Program
was implemented as was a Wildlife Contaminant Program designed to serve as an
early warning system for persistent toxic pollutants in the Great Lakes eco—
system.
Revisions to problem area designations presented in the 5th Annual Report
as well as the addition of one new problem area at Conneaut, Ohio (Lake Erie)
and deletion of the St. Lawrence River brings the total number of problem areas
to 47 including 4 residual areas.
RECENTLY IDENTIFIED COMPOUNDS
More sophisticated analytical techniques continue to reveal the presence of
numerous "new" compounds, the environmental implications of which are as yet not
fully understood. In 1977, 38 compounds (chlorinated benzenes, mirex related
compounds, pesticide derivatives, and polynuclear aromatic hydrocarbons) which
had not previously been detected were found in fish and herring gull eggs in the
lower Great Lakes.
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USER PERCEPTIONS OF WATER QUALITY
A survey wasconducted to determine public perception of the Great Lakes
water quality and any perceived changes in the last seven years. Surveys of
beach closures and water intake problems were performed in Ontario during 1977.
Similar studies were conducted along the U.S. shoreline. Major concerns resolved
were that the public perceived water quality to be deteriorating and that public
use of the Great Lakes was increasing. Communication on environmental problems
between the governments and the public was found to be poor.
PHOSPHORUS LOADINGS
Only two years of phosphorus loadings (1976-1977) were compared. Use of
the ratio estimator was found to give precise estimates when loadings were
dependent on river flow. Increased industrial loadings reported in 1977 reflect
the fact that more industries were surveyed, and do not indicate a true loading
increase. Decreased phosphorus loadings in the Detroit River over the period
1968 to 1977 have resulted from the phosphorus control policies in Canada and
Michigan. The significance of the loading reduction is not known until a better
understanding of internal phosphorus regeneration in Lake Erie is obtained.
 DUUWMEH llllAllIV ASSESSMENIS
Water
quality
status
for
lakes
Michigan,
Erie,
and
Ontario
is
presented
in
this
chapter.
Eutrophication
and
contamination
were
the
major
topics
reviewed
for
each
lake
as
these
processes
are
interactive.
Section
2.1
is
an
update
on
the
intensive
assessment
of
water
quality
in
Lake
Michigan.
Annual
assessments
of
the
nearshore
and
offshore
waters
of
Lake
Erie
and
Lake
Ontario
are
presented
in
Section
2.2.
Fish
contaminants
and
wildlife
surveys
for
the
Great
Lakes
Basin
are
pres—
ented
along
with
a
review
of
problem
areas
where
water
quality
objectives/
standards
have
been
violated.
  
 2.1 INTENSIVE ASSESSMENT
LAKE MICHIGAN
INTRODUCTION
The
two—year
intensive
study
of Lake Michigan
was
completed
in 1977.
This
section
provides
a
description
of
the
results
of
this
study.
Abatement
programs
have
continued
to produce
positive
improvements
in
localized nearshore
areas
of
the
lake.
Several
beaches
in Lake
County,
Illinois
and
northern
Chicago
have
been
re—opened
for
public
bathing,
and
taste
and
odour
problems
at
Chicago
water
intakes
have
decreased
as
a
result
of
industrial
abatement
programs
in
the
Calumet
area.
Average
total
phosphorus
concentrations
along
the
Indiana
shoreline
of
the
lake
were
the
lowest
in
the
southern
basin.
This
reflects
the
1973
Indiana
detergent
phosphate
limitation
and
improved
phosphorus
removal
at
municipal
water
treatment
plants.
Despite
these
nearshore
improvements,
water
quality
in the
open waters
of
the lake is still deteriorating.
This is to be expected in light of the size of
the
lake
and the
consequent
lag
in response
time
to
remedial
programs.
The
enrichment
now
being
observed
is
the
result
of
the
high
loading
rates
to
which
the
lake
was
subjected
in the
sixties
and early
seventies.
Benefits
of
phos—
phorus
control,
at
least
in
the
immediate
future,
will
be
reflected
in
reduced
rates
of
eutrophication
rather
than actual
noticeable
improvements
in the
lake
itself.
A more
detailed
summary
of
the
significant
findings
is
outlined
below.
PHOSPHORUS .
The distribution of mean annual phosphorus is presented in Figure 2.1-1.
The changes in total phosphorus concentrations from inshore to offshore zones
are consistent with important sources of total phosphorus to the lake.
Im-
portant sources of total phosphorus loading include Green Bay, the northern
suburbs of Chicago, the Benton Harbor area, the Grand Haven-Muskegon area, and
the Ludington—Manistee area; conspicuous by its absence is the Indiana Harbor
area (north of Michigan City).
Changes in the expected pattern in the Calumet-Indiana Harbor area may be
due to the detergent phosphorus ban in the State of Indiana.
Nearshore phos-
phorus concentration in Indiana waters are actually lower than in adjacent open-
lake waters.
This is remarkable in view of the major municipal discharges in
_ 5 _
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tu
rb
id
it
y
th
at
re
du
ce
s
ph
ot
os
yn
th
es
is
of
al
ga
e,
or
fr
om
po
ss
ib
le
to
xi
c
ef
fe
ct
s
of
in
du
st
ri
al
di
sc
ha
rg
es
in
th
e
are
a.
SILICA
Si
li
ca
co
nc
en
tr
at
io
ns
in
th
e
wa
te
r
co
lu
mn
ap
pe
ar
to
fo
ll
ow
a
no
rm
al
se
as
on
al
di
st
ri
bu
ti
on
,
wi
th
ep
il
im
ni
on
co
nc
en
tr
at
io
ns
de
cr
ea
si
ng
fr
om
1.
21
mg
/L
in
Ma
y
to
0.
27
mg
/L
in
ea
rl
y
Au
gu
st
an
d
th
er
ea
ft
er
re
tu
rn
in
g
to
ne
ar
sp
ri
ng
co
nc
en
tr
at
io
ns
throughout the water column.
Co
nc
en
tr
at
io
ns
in
th
e
hy
po
li
mn
io
n,
an
d
pa
rt
ic
ul
ar
ly
ne
ar
th
e
bo
tt
om
,
in
cr
ea
se
d
st
ea
di
ly
th
ro
ug
ho
ut
th
e
se
as
on
re
ac
hi
ng
2.
76
mg
/L
du
ri
ng
Oc
to
be
r.
Th
e
to
ta
l
si
li
ca
in
th
e
wa
te
r
co
lu
mn
re
ma
in
s
re
as
on
ab
ly
co
ns
ta
nt
bu
t
th
e
si
li
ca
av
ai
la
bl
e
in
th
e
ep
il
im
ni
on
an
d
th
e
ph
ot
ic
zo
ne
,
wh
er
e
vi
rt
ua
ll
y
al
l
of
th
e
ph
ot
os
yn
th
et
ic
ac
ti
vi
ty
ta
ke
s
pl
ac
e,
is
gr
ea
tl
y
re
du
ce
d
ov
er
th
e
se
as
on
.
Fi
gu
re
2.
1-
4
co
mp
ar
es
th
e
me
an
an
nu
al
si
li
ca
co
nc
en
tr
at
io
ns
in
th
e
su
rf
ac
e
wa
te
rs
of
th
e
la
ke
fo
r
th
e
ye
ar
s
195
4,
19
65
an
d
197
6.
It
sh
ow
s
th
at
th
er
e
ha
s
be
en
a
si
gn
if
ic
an
t
de
cr
ea
se
in
si
li
ca
av
ai
la
bl
e
in
su
rf
ac
e
wa
te
rs
si
nc
e
19
54
.
DISSOLVED SOLIDS
Ch
lo
ri
de
an
d
su
lf
at
e
co
mp
ou
nd
s
ar
e
as
so
ci
at
ed
wi
th
ma
ny
of
ma
n'
s
ac
ti
vi
ti
es
.
Co
ns
eq
ue
nt
ly
,
th
ey
ca
n
be
us
ed
as
a
me
as
ur
e
of
ma
n'
s
im
pa
ct
on
th
e
aq
ua
ti
c
env
iro
nme
nt.
.
a. Chlorides
Be
fo
re
th
e
ex
te
ns
iv
e
po
pu
la
ti
on
gr
ow
th
an
d
in
du
st
ri
al
de
ve
lo
pm
en
t
of
th
e
La
ke
Mi
ch
ig
an
ba
si
n,
ch
lo
ri
de
co
nc
en
tr
at
io
ns
in
La
ke
Mi
ch
ig
an
we
re
ar
ou
nd
1.
0
mg
/L
.
Th
is
re
pr
es
en
te
d
an
eq
ui
li
br
iu
m
co
nc
en
tr
at
io
n
wh
er
e
th
e
na
tu
ra
l
so
ur
ce
s
of
ch
lo
ri
de
ba
la
nc
ed
th
e
ou
tf
lo
w
fr
om
th
e
la
ke
.
By
19
10
,
th
e
co
nc
en
tr
at
io
n
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had
incr
ease
d to
3.0
mg/L
.
By 1
962—
63,
offs
hore
samp
les
of t
he l
ake
aver
aged
6.5
mg/L
, a
nd b
y 19
76,
the
enti
re l
ake
aver
aged
7.9
mg/L
.
From
thes
e ob
ser-
vations, the rate of chloride accumulation over this period has averaged 0.11
mg/L/yr.
This accumulation rate is approximately four times that estimated during
the
peri
od 1
860
to 1
910
(.02
5 mg
/L/y
r),
and
grea
ter
than
that
esti
mate
d fo
r th
e
period 1910 to 1960 (.07 mg/L/yr).
Supp
orti
ng i
nfor
mati
on i
s pr
ovid
ed b
y ne
arsh
ore
wate
r in
take
reco
rds.
The
average annual rates of chloride increase ranged from 0.10 i 0.01 mg/L/yr at
Milwaukee's Linwood Filtration plant, to 0.15 i 0.01 mg/L/yr at Grand Rapids
Filtr
ation
plant
with
the r
ates
of ac
cumul
ation
being
great
er i
n yea
rs s
ubseq
uent
to 1
960.
The
mean
rate
of a
ccum
ulat
ion
over
the
thir
teen
—yea
r pe
riod
(196
3—
1976
) is
high
er a
t th
e no
rthe
rn a
nd s
outh
ern
ends
of t
he l
ake
than
in t
he m
iddl
e
of t
he l
ake.
This
is b
ecau
se o
f th
e ab
atem
ent
of b
rine
disc
harg
es f
rom
the
Frankfort—Manistee area which caused higher concentrations during 1963. The
nearshore zone at Frankfort—Manistee is the only area of the lake where 1976
avera
ge c
hlori
de co
ncent
ratio
ns a
re le
ss t
han 1
963 c
oncen
trati
ons.
Figur
e 2.1
-5
show
s th
e di
stri
buti
on o
f ch
lori
de i
n La
ke M
ichi
gan
with
the
high
est
conc
entr
atio
ns
in the southern basin and the Ludington—Manistee area.
b . Sulfate
Sulfate is another ion which is useful in determining man's impact on the
envi
ronm
ent.
The
conc
entr
atio
n of
sulf
ate
in L
ake
Mich
igan
has
incr
ease
d mo
re
rap
idl
y t
han
any
oth
er
ion
bet
wee
n 1
900
and
196
0 b
ase
d o
n d
ata
pub
lis
hed
by
Bee
ton
.
The
se
dat
a i
ndi
cat
e a
n a
ver
age
rat
e o
f i
ncr
eas
e o
f 0
.14
mg/
L/y
r.
A
com
par
iso
n o
f t
he
196
3 d
ata
wit
h t
he
197
6 d
ata
for
ope
n l
ake
wat
ers
sho
ws
an
ave
rag
e a
ccu
mul
ati
on
rat
e o
f 0
.08
mg/
L/y
r.
Clo
se
exa
min
ati
on
of
the
dat
a
ind
ica
tes
tha
t t
his
inc
rea
se
may
hav
e l
eve
led
off
com
ple
tel
y i
n t
he
ear
ly
sev
ent
ies
.
Ave
rag
es
of
dat
a c
oll
ect
ed
in
the
sou
the
rn
bas
in
var
ied
bet
wee
n 2
0
mg/
L a
nd
22.
7 m
g/L
wit
h a
n o
ver
all
ave
rag
e o
f a
bou
t 2
1 m
g/L
.
Thi
s c
omp
are
s w
ith
the
197
6 a
ver
age
of
21.
1 m
g/L
in
the
sou
the
rn
bas
in.
Wat
er
int
ake
dat
a i
ndi
cat
e a
ver
age
rat
es
of
inc
rea
se
of
0.0
9 m
g/L
/yr
at
Mil
wau
kee
, 0
.18
mg/
L a
t C
hic
ago
sou
th
wat
er
fil
tra
tio
n p
lan
t,
and
0.3
1 m
g/L
/yr
at
Gra
nd
Rap
ids
.
Clo
se
exa
min
ati
on
of
the
Chi
cag
o d
ata
sho
ws
a l
eve
lli
ng
off
aro
und
197
0 a
lth
oug
h
thi
s
is
not
evi
den
t
in
the
Mil
wau
kee
or
Gra
nd
Rap
ids
dat
a
(Figure 2.1—6).
Mon
ito
rin
g
of
the
Cal
ume
t
are
a d
uri
ng
196
5-1
969
sho
ws
a d
ram
ati
c
dec
rea
se
in
sul
fat
e l
oad
ing
s d
ue
to
cha
nge
s i
n s
tee
l—m
aki
ng
pro
ces
ses
and
eff
lue
nt
tre
at-
men
t.
The
cha
nge
fro
m p
ick
lin
g
ste
el
wit
h
sul
fur
ic
aci
d
to
hyd
roc
hlo
ric
aci
d
and
the
use
of
dee
p
wel
l d
isp
osa
l
for
spe
nt
aci
ds
are
fac
tor
s
in
thi
s
app
are
nt
dec
rea
se
in
sul
fur
acc
umu
lat
ion
at
the
sou
the
rn
tip
of
the
lak
e.
Ano
the
r
fac
tor
may
be
the
red
uce
d
use
of
hig
h
sul
fur
fue
ls
in
the
Chi
cag
o
met
rop
oli
tan
are
a.
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 PESTICIDES
AND
PERSISTENT
ORGANICS
Concentrations
of
DDT
in
3
species
of
eastern
Lake
Michigan
fish
have
decreased
steadily
since
1969.
1976
concentrations
were
down
10%
over
those
measured
in
1969
(Figure
2.1—7).
This
is
the
result
of
the
ban
on
the
use
of
DDT,
indicating
that
even
a
persistent
compound
such
as
DDT
will
disappear
if
the sources are controlled.
PCB
concentrations
were
slightly
lower
in
1976
than
in
previous
years
for
all
three
species
tested
—
coho
salmon,
lake
trout,
and
chub.
It
is
not
certain
if
this
is
the
start
of
a
downward
trend
or
a
random
perturbation
of
the
data.
PCB
compounds
are
very
similar
to
DDT.
Their
manufacture
in
the
United
States
has
ceased
and
their
use
has
been
restricted
to
sealed
electrical
components.
Unfortunately,
PCBs
were
used
for
a
great
many
things
whereas
DDT
was
used
almost
exclusively
as
a
pesticide.
This
makes
it
far
more
difficult
to
eliminate
the
input
of
PCB
compounds
to
the
lake.
It
is
now
estimated
that
80%—9OZ
of
the
PCBs
reaching
the
lake
come
by
way
of
atmospheric
fallout.
They
get
into
the
atmosphere
when
materials
containing
PCBs
are
incinerated.
There
is
also
evidence
that
PCB
c
o
m
p
o
un
d
s
e
s
c
a
p
e
from
landfills
through
gas
vents.
The
p
r
o
b
l
e
m
of
PCB
c
o
n
t
a
m
i
n
a
t
i
o
n
in
Lake
M
i
c
h
i
g
a
n
fish
will
e
ve
n
t
ua
l
l
y
dissipate,
but
it
is
likely
to
be
a
m
uc
h
slower
p
r
o
c
e
s
s
than
the
d
i
s
s
i
p
a
t
i
o
n
of
DDT
w
h
i
c
h
has
gone
down
90%
in seven years.
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2.2 ANNUAL ASSESSMENTS
LAKE ONTARIO
NEARSHORE WATER QUALITY ASSESSMENT
ONTARIO
Trophic status is a key issue in Lake Ontario and since the relationship of
phosphorus and trophic status is generally accepted in the Great Lakes, this
section is primarily concerned with phosphorus levels and distribution.
Data
from a 1977 spring (April 11 to 25) nearshore survey were grouped using an
analysis of variance technique.
This procedure revealed four significantly
different zones of phosphorus concentration as shown in Figure 2.2—1.
Highest
phosphorus concentrations were associated with river and urban runoff and were
found in the Toronto area, in Hamilton, in the Welland Canal, and along the
shoreline between Oakville and Toronto. Levels comparable to open lake con-
ditions (:19 Ug/L) were found in the remainder of the nearshore.
The mean and variance of phosphorus concentration in the same zones were
also computed for the spring 1976 survey and are presented in Figure 2.2-1.
Higher phosphorus levels found in 1977 in the vicinity of sources such as
around Toronto, the Humber River, Etobicoke Creek, and the Welland Canal are
attributable to higher spring phosphorus loading, particularly from tributary
and STP sources, and to the restricted mixing of the nearshore waters and off-
shore waters of lower phosphorus concentration.
Mean phosphorus levels in the zone unaffected by direct discharges were not
appreciably changed from 1976 (21 ug/L in 1976 and 19 ug/L in 1977). However,
examination of stations offshore of Toronto shows a decline of spring mean total
phosphorus levels since 1970 averaging about 3 ug/L per year (significant at P
<0.01). This decrease is greater than that reported by Environment Canada for a
similar zone (see Main Lake Water Quality Assessment) as MOE stations are near
the phosphorus sources within this zone.
NEW YORK
During 1977, the U.S. Environmental Protection Agency, Region II, conducted
four monitoring surveys along the United States nearshore zone of Lake Ontario,
from the Niagara River to the St. Lawrence River. Thirty—nine lake stations
located inside the 25-meter depth contour were sampled for nutrients and principal
ions; ten of these stations Were sampled for total metals as well. The mouths
of the principal rivers were also sampled.
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Nutrient data collected in 1977 compared well with the nearshore IFYGL data
(1972) as reported by the Great Lakes Laboratory,
State University at Buffalo,
New York
(EPA Publication:
EPA—600/3-76—115),
and it was
concluded that little
change in phosphorus or nitrogen levels occurred from 1972 to 1978.
As noted in
the open lake assessment for Lake Ontario,
there was little evidence of a phos—
phorus decrease in the waters
off New York State.
MAIN LAKE WATER QUALITY ASSESSMENT
ENVIRONMENT CANADA
Analysis of data collected in the offshore waters (>2 km) of Lake Ontario
over the period 1970—77 indicated that a significant
(P <0.05) decrease in total
phosphorus concentrations has occurred in localized areas of the lake (Figure
2.2—2).
The greatest decrease has occurred in the Toronto area.
(This is
supported by MOE nearshore data reported on earlier in this chapter.)
The
relationship of the observed decrease to implemented remedial programs is
presently being investigated.
The analysis was conducted by dividing Lake Ontario into 17 zones of
relatively homogeneous internal composition based on observed changes in several
physical, biological, and chemical variables.
Every zone is different from
another with respect to at least one prominent variable.
Total P concentrations within each zone were calculated so that a volume
weighted mean concentration at any depth for each zone could be determined.
To
minimize vertical variability, only data collected during isochemical conditions
(before mid—April) were used in the time—trend analysis.
The data were plotted and a linear regression analysis and a rank coordin—
ation test were performed for each zone.
Both tests indicated significant (P
£0.05) decrease in the spring total phosphorus concentrations in zones 4, 5, 6
and 15. Both tests also indicated that some decrease (0.15 2 P 2 0.05) has
taken place in zones 1, 2, 3, 7, 12, and 13. The decrease for the lake, taken
as a whole (zone 25), can also be placed in this category. 'Results for zones 5
and 25 are presented in Figure 2.2—3. The other five zones suggest that changes
in total P concentration were not statistically significant (P 20.2).
Chlorophyllga
Chlorophyll a data collected during the period 1974 to 1977 were subject to
a similar analysis. Results indicated significant (P £0.01) decreases in
concentrations in zones 4, 5, 6, and 15. These areas are identical with those
that exhibited significant decreases in the concentrations of total P (Figure
2.2—2). The relative magnitude of the decrease in chlorophyll a_concentrations
approximates that for total P (49% vs 45%), with the greatest chlorophyll a
reduction havingoccurred in zone 6 off Toronto.
The largest decreases in chlorophyll a'in zone 6 occurred in the year
immediately after abatement programs were implemented. Similar results were
reported for Lake Washington after implementation of phosphorus controls (Edmon-
son, 1970). One should be wary, however, of further comparing the two since the
reasons may be far more complex than a simple cause-effect relationship.
_ 19 _
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High concentrations of chlorophyll a_continued to be found at Rochester,
Oswego, Black River, Toronto, and at the mouth of the Niagara River. Peak
concentrations of up to 27.7 ug/L were recorded during 1977 with arithmetic
means ranging from 2.15 ug/L to 5.2 ug/L.
Nitrogen
In contrast to total phosphorus, the nitrogen content of Lake Ontario as
indicated by the spring concentrations of filtered nitrate plus nitrite is in—
creasing. Data from both 1 m and 40 m depths were analyzed using the same lake
zonation as outlined in Figure 2.2—4. The data collected from the l m depth
illustrated an increase in trend in the concentration of nitrate, although much
variation was encountered during the period of active phytoplankton growth. The
variation at 40 m depth was much less. Data from this depth~were therefore used
to describe the nitrate trends of Lake Ontario.
 
The lakewide mean concentration of filtered nitrate plus nitrite has in-
creased by 11 ug N/L/yr over the last 9 years. This is an average increase of
4% per year in the total spring lakewide content of nitrate. The largest
increase appears in zone l6 (17 ug N/L /yr) and the smallest in zone 4 (8 ug
N/L/yr). (Figure 2.2-4).
This increase in nitrate probably reflects in part the fact that there are
no controls on nitrogen inputs to Lake Ontario although the reasons are probably
much more complex. This problem will be addressed with the assistance of the
Research Advisory Board during the intensive surveillance of Lake Ontario during
1981 and 1982.
With respect to all other measured variables, the general water quality of
Lake Ontario did not change significantly between 1976 and 1977. Throughout
1977, the total dissolved solids content of the mid-lake remained near 218 i
4 mg/L. Chloride concentrations averaged 27.7 mg/L (27.8 mg/L were recorded in
1976).
CONTAMINANTS
Toxic organochlorine contaminants were monitored in the eggs of Lake
Ontario herring gull colonies. The major residues -— PCBs, DDE, and mirex —-
all revealed a significant (P <0.05) decline at both Toronto and Kingston (see
Table 2.2—13, Wildlife Contaminants). Reproductive success illustrated con—
tinued improvement in 1976 and 1977. Twenty—three polynuclear aromatic hydro-
carbons were identified in adult birds from the Kingston area (see Chapter 3.0).
All twenty-three contaminants were at very low levels.
Eight species of fish exceeded the Canadian and U.S. health guidelines for
mercury of 0.5 Ug/g for the edible portion. Mirex levels exceeded the U.S.
guidelines of 0.1 ug/g although all known sources of mirex to the lake have been
discontinued.
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LAKE ERIE
NEARSHORE WATER QUALITY ASSESSMENT
UNITED STATES
No major
surveys
were
performed along
the U.S.
coastal
zone
of
Lake
Erie
in
1977.
Water quality studies were isolated to the Maumee River,
Cleveland,
and
Locust
Point.
Surveillance
activities
at
these
sites have
varied
in design
and
intensity
over
the
past
five
years
and
it
is
not
possible
to
integrate
these
studies
to
obtain
an estimate
of
the general
water
quality
along
the
southern
nearshore zone.
As
the
nearshore
intensive
program
for
Lake
Erie
will
be
initiated
in
1978,
this
lack
of
information
on
water
quality
will
be
remedied.
Surveillance
acti-
vities
at
the
above—mentioned
locations
will
be
assessed
next
year
and
compared
with
the
general
water
quality
of
the
U.S.
shoreline.
ONTARIO
Nearshore
monitoring
from
Colchester
to
Point
Pelee
is
part
of
an
annual
program
performed
by
the
Ontario
Ministry
of
the
Environment
since
1967.
Survey
information
obtained
in
this
region
during
1977
is
illustrated
in
Figure
2.2-5.
Large
seasonal
fluxes
in
nutrients
such
as
silica
and
inorganic
nitrogen
are
dependent
on
diatom
growths.
Total
phosphorus
levels
illustrated
little
seasonal
variation
in
1977,
but
have
declined
during
1967
to
1977
(Figure
2.2-6).
6).
This
decline
in
phosphorus
has
also
been
reported
from
data
obtained
from
water
intake
surveys.
These
surveys
have
illustrated
that
phytoplankton
biomass
and
composition
are
responding
in
parallel
to
the
decreased
phosphorus
levels
(Nicholls gt_al, 1978).
MAIN
LAKE
WATER
QUALITY
ASSESSMENT
UNITED STATES
Seven
water
quality
monitoring
cruises
to
approximately
80
stations
were
conducted
in
Lake
Erie
between
March
and
November
1977.
'Sampling
methods,
analytical
techniques,
and
volume
weighing
procedures
have
been
described
else-
where (Herdendorf 1977).
Since
1970,
similar
analytical
methods
and
calculation
procedures
have
been
used
to
provide
information
on
dissolved
oxygen,
phosphorus,
and
chlorophyll
3,
These
parameters
have
been
the
most
useful
in
indexing
trophic
status
in
the
three
basins
of
Lake
Erie.
The
following
assessment
is
limited
to
a
discussion
of
dissolved
oxygen
and
phosphorus.
Dissolved Oxygen
Table
2.2—1
presents
a
summary
of
the
dissolved
oxygen
conditions
in
the
central
and
eastern
basin
observed
during
the
year.
Depressed
oxygen
concen-
trations
were
observed
in
localized
areas
of
the
central
basin
as
early
as
June.
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 By mid-August, almost half the central basin hypolimnion was depleted of oxygen
and even the eastern basin had concentrations as low as 4.0 mg/L (Figure 2.2—7).
The maximum areal extent of anoxia (<0.5 mg/L 02) in the hypolimnion during 1977
was 2,870 km2 (Figure 2.2—8). This area is less than that reported for 1976
(Table 2.2-2). Entrainment of oxygen-rich waters from the eastern basin into
the central basin during August may have prevented an even larger area from
approaching anoxic conditions.
As the extent of the anoxic area is so dependent on climatic conditions,
the present status is best assessed through the measurement of volumetric oxygen
depletion rates. The calculated oxygen depletion rates for the central and
eastern basins are presented in Table 2.2—3. Volumetric depletion rates have
not changed since 1970.
Total and Soluble Reactive Phosphorus
Concentrations and mass of total phosphorus (TP) in the western, central,
and eastern basins of Lake Erie in 1977 are summarized in Table 2.2—4 by stratum
for each cruise. The highest concentrations in all three basins occurred in the
fall.
In contrast to the decline in phosphorus levels reported earlier i1 this
chapter in the nearshore region between Colchester and Point Pelee, the concen-
trations and mass of TP in the western and central basins have fluctuated only
slightly since 1970 and appear to be relatively stable (Figure 2.2-9). In the
central basin, anoxic regeneration and sediment resuspension combined with other
loadings resulted in an estimated 1,939 metric tonnes contribution of TP to the
water column from the sediments between the end of July and early October 1977.
Most of this phosphorus is in a biologically available form and as such represents
a significant source of phosphorus loading in the eutrophication processes in
the lake (Table 2.2-5).
Concentrations of soluble reactive phosphorus ranged 6.4 to 8.4; 1.0 to
6.9; and 1.8 to 8.3 ug/L in the western, central, and eastern basins, respectively.
The lower values indicated that soluble reactive phosphorus was depleted only
during the spring phytoplankton growth.
CONTAMINANTS
Contaminant studies in fish and herring gull populations were performed
in 1977.
Collection and analyses of fish were not sufficiently completed to
presently review in detail.
Of the species sampled (gizzard shad, yellow
perch, carp, freshwater drum, and catfish), the catfish had the highest pro—
pensity towards the accumulation of chlorinated hydrocarbons.
Although none
of the contaminants exceeded FDA food guidelines, PCBs were the predominant
contaminant with residues ranging up
to 3.1 pg/g and thereby exceeding Canadian
FDD guidelines.
Fish analyses
(edible portion)
reported by the Ontario Ministry of the
Environment
in the western basin have indicated that mercury levels in yellow
pickerel
(Figure 2.2-10) and white bass
(Figure 2.2—11) have declined since
1971.
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TABLE 2.2-2
ESTIMATED
AREA
OF
THE
ANOXIC
(<l.0
MG/L)
HYPOLIMNION
OF THE CENTRAL BASIN OF LAKE ERIE
  
1930-1977
AREA PERCENT OF CENTRAL BASIN
YEAR
(kmz)
Hypolimnion
Total
Basin
1930
300
3 0
1.9
1959
3,600
33.0
22.3
1960
1,660
15.0
10.3
1961
3,640
33.0
22.5
1964 5,870 53.0 36.3
1970
6,600
60.0
40.4
1972 7,970 72.5 49.3
1973 11,270 93.7 69.8
1974 10,250 87.0 63.4
1975 400 4.1 2 5
1976 7,300 63.0 53.0
1977 2,870 24.8 20.8
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TABLE 2.2—3
TRENDS IN CALCULATED NET OXYGEN DEMAND OF THE
CENTRAL AND EASTERN BASIN HYPOLIMNIONS OF LAKE ERIE
   
 
 
 
1930-1977
NET OXYGEN DEMAND
RATE PER UNIT AREA RATE PER UNIT VOLUME
(mg
02
cm‘2
dayTI)
(mg
02
L—1
day—1)
YEAR
Central
Eastern
Central
Eastern
Basin Basin Basin Basin
1930
0.008
—
0.054
-
1940
0.015
—
0.067
-
1950
0.025
—
0.070
-
1960
0.037
—
0.093
—
1970
0.043
0.087
0.13
0.057
1973
0.053
0.023
0.12
0.016
1974
0.060
0.057
0.13
0.026
1975
0.067
0.076
0.10
0.040
1976
0.075
—
0.13
0.032
1977
0.058
0.068
0.13
0.060
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PHOSPHORUS
IN
LAKE
ERIE
FOR
1977
h==,
CRUISE
DATE
LIMNION
WESTERN
BASIN
CENTRAL
BASIN
EASTERN
BASIN
N0
.
,
VOLUME
TP
TP
VOLUME
TP
TP
VOLUME
TP
TP
M-TONS
CONC
.
M—TONS
CONC
.
M—TONS
couc
.
(km3>
(ug/L)
(km3>
(pg/L)
(km3)
(us/L)
 
3/21-4/3
TOTAL
22.16
773.25
34.89
302.20
3988.07
13.20
4/28-5/8
TOTAL
306.08
3747.74
12.24
169.16
2192.82
12.96
6/20—6/30
EPI
178.79
5090.47
28.47
99.57
1888.26
18.96
MESO
35.24
805.20
22.85
14.33
246.73
17.22
HYPO
89.91
2433.06
27.06
54.76
950.42
17.36
TOTAL
303.94
8328.73
27.40
168.66
3085.41
18.29
4
7/12‘7/31
EPI
219.21
5759.03
26.27
MESO
25.45
591.74
23.25
HYPO
59.82
1792.85
29.97
TOTAL
304.48
8143.62
26.75
5
8/11—8/21
EPI
256.94
7361.73
28.65
MESO
11.59
423.24
36.52
HYPO
35.44
1182.02
33.35
6
TOTAL
303.97
8966.99
29.50
6
9/10—10/9
EPI
298.34
9509.76
31.88
142.97
2718.98
19.02
MESO
2.25
184.36
81.94
2.43
48.56
19.98
HYPO
3.89
388.66
99.91
23.29
456.85
19.62
TOTAL
22.57
1203.53
53.32
304.48
10082.78
33.11
168.69
3224.39
19.11
7
11/7-11/20
TOTAL
22.48
762.36
33.91
300.45
7912.23
26.33
167.68
3844.70
22.93
I
—
l
e
_
3
3
_
 
ANNUAL
MEAN
913.05
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CONCENTRATIONS
AND
MASS
iN
LAKE
ERIE,
CENTRAL
AND
WESTERN
BASINS
(1970-1977)
 
CENTRAL
AND
WESTERN
BASINS
(1970—1977)
 
TABLE 2.2-5
SOLUBLE REACTIVE PHOSPHORUS IN LAKE ERIE FOR 1977
WESTERN BASIN
CENTRAL BASIN
EASTERN BASIN
Psr*
Psr*
Psr*
DATE
LIMNION VOLUME
Psr*
CONC.
VOLUME
Psr*
CONC.
VOLUME
Psr*
CONc.
(kma)
(M-Tons) (Ug/ L)
(kms)
(M-Tons) (ug/ L)
(km3)
(M-Tons) (ug/L)
 
CRUISE
NUM
BER
 
3/21— 4/3 TOTAL
22.16
141.67
6.39
302.20
294.63
0.97
4/28— 5/8 TOTAL
306.08 450.00
1.47
169.16
295.88
1.75
6/20- 6/30 EPI
178.79 564.35
3.16
99.57
232.50
2.34
MESO
35.24
84.34
2.39
14.33
27.02
1.89
HYPO
89.91
272.15
3.03
54.76
149.75
2.73
TOTAL
303.94
920.84
3.03
168.66
409.27
2.43
4
7/12— 7/31 EPI
219.21
825.94
3.77
MESO
25.45
86.35
3.39
'
HYPO
59.82
196.77
3.29
w
TOTAL
304.48
1109.06
3.64
m
5
8/11- 8/21
EPI
256.94
741.38
2.89
I
MESO
11.59
55.40
4.78
HYPO
35.44
314.32
8.87
TOTAL
303.97
1111.10
3.66
6
9/10—10/9
EPI
298.34
2069.55
6.94
142.97
661.72
4.63
MESO
2.25
53.39
23.73
2.43
13.43
5.53
HYPO
3.89
134.50
34.58
23.29
193.96
8.33
TOTAL
22.57
188.53
8.35
304.48
2257.44
7.41
168.69
869.11
5.15
7
11/7 —1l/20
TOTAL
22.48
129.77
5.77
300.45
3094.88
10.30
167.68
873.80
5.21
H
N
M
     
ANNUAL MEAN
154.32
6.84
2746.84
4.35
612.02
3.64
  
*Psr - Soluble
reactive
phosphorus.
 
 -
3
6
—
(
d
e
)
N
o
u
v
a
m
a
o
u
o
o
A
a
n
o
a
a
w
2
.
5
0
2.00
1.
50
1.00
0.
50
0.00
AVER
AGE
FISH
SIZE
+
=
50
C
M
3
:
:
4
0
C
M
E]: 3
0 CM
.
R= C
ORRE
LATI
ON C
OEFF
ICIE
NT
R=.79
 
.L
T
+ ” R=.956
D
&
D U
I R=.87
l
l
l
I
l
l
1972 197
3 1974
1975 197
6
  
Figure 2.
2-10 DEC
LINING
MERCURY
LEVELS
IN YELLO
W PICKER
EL FROM
WESTERN
LAKE ERI
E.
1977
2.
5
0
 
2
,
0
0
A
V
E
R
A
G
E
F
I
S
H
S
I
Z
E
‘
+
2
3
5
C
M
x: 25 CM
[3:
15
CM
.
     
  
1.50
—
+
R: C
ORRE
LATI
ON C
OEFF
ICIE
NT
1.00
—
+
-
3
7
-
0.
50
>
R=.77
O
l
m
I
g
I R=.8
8
%
1971
1972
1973
1974
1975
1976
1977
(
d
e
)
N
O
I
i
V
ﬂ
l
N
B
O
N
O
O
A
H
H
O
U
B
W
   
Figure 2.2-11 DE
CLINING MERCUR
Y LEVELS IN WHI
TE BASS FROM W
ESTERN LAKE ER
IE
  
 Organochlorine contaminants were monitored in eggs from herring gull
colonies. There was a statistical (P <0.05) increase in PCBs in both eastern
and western basin colonies.
The accumulation of PCBs in both fish and herring gull populations can be
better assessed when full data analyses is achieved.
DETROIT RIVER
MICHIGAN DEPARTMENT OF NATURAL RESOURCES
During the period of 1967 to 1978, decreasing trends (P <0.01) of chlorides
and total phosphorus have been determined (Table 2.2—4). Excluding ammonia
nitrogen, this table indicates (P <0.01) decreased loadings from 1976 for all
reported parameters.
Sampling has been similar on a year to year basis over this time period.
In 1977, seven cruises were conducted at the head range and nine cruises were
conducted at the mouth of the Detroit River (Figure 2.2—12). Specific details
of sampling have been presented previously (see Water Quality Board Report,
Appendix B — 1976).
A comparison of Detroit River results with IJC water quality objectives
yields the following information:
1. Dissolved oxygen concentrations met the 6 mg/L minimum objective for
all samples collected. Actual concentrations ranged from 6.4 to 12.6
mg/L.
Percent dissolved oxygen saturation values
rangedfrom 77% to
120%.
2.
0f the 320 samples taken, 47 exceeded the upper limit of the 6.7 to
8.5 pH range specified in the objectives.
Since elevated pH levels
occurred at all stations on the head range, these high pH values are
likely to be caused by photosynthetic activityin Lake St. Clair.
Last year, all samples collected during the water year were within the
specified pH range. Such annual pH variations are likely to be
caused by variations in Lake St. Clair productivity and timing of
sampling cruises.
3.
Total iron concentrations exceeded the IJC objective of 0.3 mg/L at
least once at 72% of the stations.
Fifty percent of all samples
collected exceeded the total iron objective.
The number of stations
having
samples
exceeding
the objective
at least once
is
lower
as
compared with previous years.
4.
Total dissolved
solids exceeded
the 200
mg/L
objective
in four
samples
collected
in Canadian waters.
The mean of
these four
samples
is
210
mg/L.
These
results
are
similar
to
those
observed
in
previous
years.
5.
As
in
past
years,
detectable
phenol
concentrations
occurred
throughout
the
Detroit
River.
The
mean
phenol
concentration
at
individual
stations
ranged
from
a
minimum
of
1.3
ug/L
in
the
upstream
portion
of
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Fig. 2.2-12 SAMPLING STATIONS AND RANGES ON THE DETROIT RIVER 1977
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f
the
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The
high
est
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ol l
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s o
ccur
red
near the U.S. shore along the heavily industrialized areas from range
19.0 to the mouth.
Although sampling frequency is insufficient to assess compliance with
the IJC fecal coliform objective, fecal coliform densities improved
over those observed in recent years. During Water Year 1977, fecal
coliform densities exceeded the objective at least once at 30% of the
stations and for 11% of all samples collected (for Water Year 1976,
these figures were 76% and 32%, respectively; for Water Year 1975, 67%
and 32%). An analysis of precipitation data indicates that cumulative
rainfall preceding sampling dates and the number of wet weather cruises
for Water Years 1976 and 1977 were comparable. However, due to the
intermittent nature of the discharges from Detroit's combined sewer
system, sampling frequency may be insufficient to adequately characterize
the system variability of fecal coliform levels.
Although sampling frequency is insufficient to assess compliance with
the total coliform objective, total coliform densities exceeded the
IJC objective of 1000 counts per 100 mL at least once at 78% of the
stations and for 45% of all samples collected.
Water quality at the mouth of the Detroit River (Table 2.2—6) has improved
with regard to mean daily concentrations of measured parameters excluding
phenols. Loading determinations to Lake Erie and flow data illustrate that the
Detroit River flows increased from Water Year 1967 to 1974, and have declined
through 1975 to 1977. As concentrations are affected by river flow, only loading
data (Table 2.2-7) were used to determine the following trends (P <0.01).
1.
Chlorides and total phosphorus loading rates are decreasing (Figure
2.2-13).
After an increasing trend from Water Year 1967 through Water Year
1970, the reactive orthophosphate loading rate is declining (Figure
2.2—13).
Suspended solids loading rates exhibited a general decreasing trend
from Water Year 1967 through Water Year 1973, an increasing trend from
Water Year 1974 through Water Year 1976, and have declined in Water
Year 1977. This decrease in suspended solids is also reflected in a
major decline in total phosphorus loadings between 1976 and 1977.
Total dissolved solids loading rates increased from Water Year 1971
through Water Year 1973, and decreased from Water Year 1974 through
Water Year 1977.
Mean water year loading rates for all parameters in Table 2.2-7
declined in Water Year 1977 from Water Year 1976 levels. These de—
creases are all significant at the 90% confidence level, except
ammonia nitrogen.
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TABLE
2.2—6
WATER
QUALITY OF RANGE DT 3.9 LOCATED AT THE MOUTH OF THE DETROIT RIVER.
1967-1977
Data from the Detroit Monitoring Program carried on by Michigan were used
to prepare the table shown below.
Approximately
ten stations across the
range were used in calculating the averages for each Water Year.
The mean concentrations were developed by weighting individual concentra—
tions across the range for f10w.
The weighting factors used were based on
the percentage of river flow represented at each station on the range.
MEAN DAILY CONCENTRATION — WATER YEAR BASIS
PARAMETER
Water
Year
67
Water
Water
Water
Water
Water
Water
Water
Water
Year
Year
Year
Year
Year
Year
Year
Year
68
69
70
71
72
73
74
75
Water
Year
76
Water
Year
77
Phenols
(ug/l)
2.4
1.3
1.7
6.1
1.7
1.8
1.5
2.0
2.1
Total
Iron
(mg/l)
0.69 0.73
0.56
0.52
0.37
0.60
0.39
0.35
0.41
.
5
5
.42
Chloride
(mg/1)
24
23
18
18
16
17
16
16
15
1
5
1
5
Sol. Phosphorus
(
m
g
/
1
)
0.05
0.07
0.07
0.08
0.04
0.03
0.02
0.02
0.03
.02
.01
Tot. Phosphorus
(mg/l)
NA
0.19
0.14
0.14
0.08
0.07
0.08
0.05
0.06
.05
.04
Ammonia Nitrogen
(mg/1)
0.12
0.13
0.13
0.16
0.15
0.10
0.12
0.13
.10
.10
Nitrate Nitrogen
(mg/l)
0.19
0.17
0.27
0.28
0.32
0.27
0.27
0.35
.30
.25
pH (lo
w valu
e/
high
value)
7.3/8.2
7.3/8.2
7.3/8.2
7.6/8.3
7.0/8.3
7.0/8.3
7.0/8.l
7.5/8.3
7.5/8.2
7.7/8.6
Dies.
Oxygen
(mg/1)
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TABLE 2.2-7
,
LOADINGS T0 LAKE ERIE FROM THE DETROIT RIVER
Data from the Detroit River Monitoring Program carried on by Michigan were used to prepare the table below.
The table shows the mean daily loading
rate of ten water quality parameters at the mouth of the Detroit River, approximately 3.9 miles upstream.
Data at ten stations across Range 3.9
were used to calculate the loadings, which represent the amounts of the various materials entering Lake Erie.
The monthly concentration was multiplied by the average daily flow for that month to yield a loading product.
These individual products were
weighted for flow by taking into account the percentage of total river flow represented by the sampled station.
These weighted loading rates were
summed to yield a mean daily loading rate for the year.
Also given is the standard deviation of the loading, enclosed in parenthesis,
for each
parameter.
PERIOD OF RECORD - WATER YEAR BASIS
Mean Daily Loadings as KG/DAYl Passing Range DT 3.9 at the Mouth of the Detroit River
Standard Deviation Expressed as KG/DAY are in parenthesis
Total2
Dissolved
Suspended
Total
Soluble
Nitrate3
Ammonia
Total
Water
Year
Solids
(KG/DAY)
Solids
(KG/DAY)
Solids
(KG/DAY)
Chloride
(KG/DAY)
Phosphorus
(KG/DAY)
Phosphorus
(KG/DAY)
Nitrogen
(KG/DAY)
Nitrogen
(KC/DAY)
Iron
(KC/DAY)
Phenols
(KC/DAY)
Flows
(Ms/Sec)
 
1
9
6
7
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
N.A.“
87,000,000
98,000,000
100,000,000
100,000,000
100,000,000
100,000,000
82,000,000
N.A.
81,000,000
(2,300,000)
90,000,000
(
2
,
2
0
0
,
0
0
0
)
98,000,000
(2,000,000)
96,000,000
(
1
,
9
0
0
,
0
0
0
)
93,000,000
(1,600,000)
89,000,000
(1,800,000)
77,000,000
(1,500,000)
10,000,000
(920,000)
10,000,000
(
7
3
0
,
0
0
0
)
8,400,000
(540,000)
8,000,000
(
4
9
0
,
0
0
0
)
6,400,000
(300,000)
7,700,000
(610,000)
4,700,000
(270,000)
5,100,000
(310,000)
8,800,000
(510,000)
9,000,000
(610,000)
5,400,000
(280,000)
11,000,000
(800,000)
11,000,000
(
7
4
0
,
0
0
0
)
9,400,000
(660,000)
9,500,000
(630,000)
8,900,000
(630,000)
9,100,000
(560,000)
9,500,000
(530,000)
9,500,000
(500,000)
8,600,000
(390,000)
8,400,000
(430,000)
7,100,000
(390,000)
N.A.
90,000
(
7
,
3
0
0
)
72,000
(8,300)
71,000
(6,200)
42,000
(4,200)
40,000
(4,100)
45,000
(
2
,
6
0
0
)
31,000
(3,000)
33,000
(3,600)
28,
000
.
(2,400)
17,000
(
1
,
8
0
0
)
22,000
(3,800)
32,000
(6,200)
37,000
(7,200)
42,000
(6,600)
19,000
(2,300)
18,000
(2,500)
12,000
(1,100)
12,000
(1,500)
14,000
(
1
,
8
0
0
)
8,900
(820)
6,100
(790)
70,000
(
7
,
6
0
0
)
92,000
(4,900)
90,000
(7,000)
140,000
(12,000)
150,000
(17,000)
170,000
(14,000)
160,000
(
9
,
5
0
0
)
160,000
(6,800)
200,000
(12,000)
170,000
(11,000)
120,000
(6,400)
80,000
(12,000)
57,000
(8,900)
68,000
(
9
.
9
0
0
)
68,000
(10,000)
84,000
(12,000)
84,000
(9,300)
60,000
(8,000)
73,000
(8,900)
76,000
(9,000)
59,000
(
6
,
7
0
0
)
50,000
(6,500)
320,000
(20,000)
350,000
(
2
4
,
0
0
0
)
290,000
(
1
6
,
0
0
0
)
270,000
(18,000)
200,000
(11,000)
330,000
(29,000)
230,000
(13,000)
208,000
(11,000)
240,000
(18,000)
320,000
(17,000)
200,000
(11,000)
1,100
(180)
610
(60)
900
(
1
0
0
)
3,100
(
1
,
4
0
0
)
910
(120)
990
(150)
880
(120)
1,200
(170)
1,200
(60)
1,600
(84)
1,400
(81)
5,430
5,600
6,030
6,060
6,260
6,820
6,640
6,640
5,640
1 LBS/DAY
2
3
L,
5
= KG/DAY * 2.21
Summation
of
dissolved
solids
and
suspended
solids
Nitrate
nitrogen
for
Water
Year
1967
through
August
1972.
Not
available
Represents Detroit River flow on days samples were collected.
Nitrate
plus
nitrite
nitrogen
to
present.
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at
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late in 1978.
PO
LY
CH
LO
RI
NA
TE
D
BI
PH
EN
YL
S
(P
CB
S)
Av
er
ag
e
re
si
du
es
of
PC
Bs
in
bl
oa
te
rs
,
la
ke
tr
ou
t,
an
d
co
ho
sa
lm
on
(w
ho
le
fi
sh
)
fr
om
ea
st
er
n
La
ke
Mi
ch
ig
an
(F
ig
ur
e
2.
1—
7)
de
cl
in
ed
sl
ig
ht
ly
in
19
76
(T
ab
le
2.
2—
8)
.
Al
th
ou
gh
th
e
ob
se
rv
ed
re
du
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n
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si
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an
t
(P
<0
.0
5)
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te
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re
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d.
Al
ew
iv
es
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bl
e
po
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io
n)
fr
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ee
n
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ea
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Wi
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n
wa
te
rs
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sh
ow
co
nt
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ue
d
re
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du
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Bs
in
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th
e
U.
S.
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od
an
d
Dr
ug
Ad
mi
ni
st
ra
ti
on
(F
DA
)
gu
id
el
in
e
of
5
ug
/g
.
PC
Bs
co
nt
in
ue
to
be
a
pr
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le
m
in
fi
sh
es
fr
om
La
ke
On
ta
ri
o
an
d
th
e
St
.
La
wr
en
ce
Ri
ve
r.
No
ch
an
ge
in
me
an
co
nc
en
tr
at
io
ns
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PC
Bs
in
La
ke
On
ta
ri
o
fi
sh
wa
s
ev
id
en
t
in
19
77
.
Sa
mp
le
s
of
sa
lm
on
id
sp
ec
ie
s,
wh
it
e
pe
rc
h,
an
d
sm
al
lm
ou
th
ba
ss
(e
di
bl
e
po
rt
io
ns
)
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w
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rk
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d
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ta
ri
o
ne
ar
sh
or
e
wa
te
rs
co
nt
ai
ne
d
ma
ny
sp
ec
im
en
s
wi
th
PC
B
re
si
du
es
in
ex
ce
ss
of
th
e
Ca
na
di
an
Fo
od
an
d
Dr
ug
Di
re
ct
or
at
e
gu
id
el
in
e
of
2
ug
/g
an
d
so
me
in
ex
ce
ss
of
th
e
U.
S.
FD
A
gu
id
el
in
e
of
5
pg
/g
.
Fo
r
ex
am
pl
e,
84
%
an
d
26
%
of
a
sa
mp
le
of
29
7
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al
lm
ou
th
ba
ss
fr
om
11
lo
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w
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rk
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te
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th
e
la
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d
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e
St
.
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th
e
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d
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S.
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el
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re
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ve
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.
Th
e
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w
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De
pa
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me
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ro
nm
en
ta
l
Co
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er
va
-
ti
on
re
po
rt
ed
si
gn
if
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an
t
le
ve
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(m
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n
—
4.
2
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/g
)
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th
e
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y
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ra
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p
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)
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0.
1
ug
/g
we
re
fo
un
d
in
ed
ib
le
po
rt
io
ns
of
sm
al
lm
ou
th
ba
ss
,
la
ke
tr
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p
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p
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K
{I
MEAN
CONC
ENTR
ATIO
NS
(pg/
g, W
HOLE
FISH
) OF
CHLO
RINA
TED
1
HYD
ROC
ARB
ONS
IN
BLO
ATE
RS,
COH
O S
ALM
ON,
AND
LAK
E T
ROU
T
; FROM EASTERN LAKE MICHIGAN
(U.S
. F
ISH
AND
WIL
DLI
FE
SER
VIC
E D
ATA
)
2‘
T
g: SPECIES AND YEAR TOTAL DDT TOTAL PCBs DIELDRIN
v BLOATERS
3
1969
9.94
—
0.27
I
I
1970
9.87
—
0.19
f
‘
197
1
6.2
4
—
0.2
7
v
197
2
4.3
3
5.6
6
0.1
8
’
197
3
2.0
9
5.2
4
0.2
8
i
1974
1.33
5.57
0.28
,
1975
1.27
4.54
0.39
,
§
197
6
0.9
0
4.1
1
0.3
5
y
COHO SALMON :
I T
i
196
9
i
11.
82
‘
-
0.2
1
;
197
0
L
14.
03
I 0
—
0.1
2
,
197
1
9.8
5
—
0.1
1
.
1972
7.17
1
10.9
3
0.13
197
3
g
4.4
8
‘
12.
17
0.0
9
1974
3.82
‘
10.4
0
0.10
197
5
‘
3.2
5
10.
77
0.1
0
197
6
I
2.9
8
9.2
1
0.0
8
LAKE TROUT
197
0
g
19.
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—
0.2
7
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1
g
13.
00
a
—
0.2
0
197
2
I
11.
31
g
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0.2
0
197
3
‘
9.9
6
‘
18.
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0.2
7
197
4
8.4
2
22.
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0.3
0
197
5
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0
22.
28
0.3
5
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6
5.6
5
18.
68
0.3
0
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Mi
re
x
is
no
t
li
ce
ns
ed
fo
r
us
e
as
a
pe
st
ic
id
e
in
ei
th
er
Ca
na
da
or
th
e
Gr
ea
t
La
ke
s
st
at
es
.
Th
e
co
nt
am
in
at
io
n
is
be
li
ev
ed
to
ha
ve
or
ig
in
at
ed
fr
om
th
e
di
s—
ch
ar
ge
s
fr
om
ch
em
ic
al
pl
an
ts
in
to
th
e
Ni
ag
ar
a
Ri
ve
r
an
d
Os
we
go
Ha
rb
or
.
Th
e
Ne
w
Yo
rk
De
pa
rt
me
nt
of
En
vi
ro
nm
en
ta
l
Co
ns
er
va
ti
on
ad
vi
se
s
th
at
al
l
kn
ow
n
di
sc
ha
rg
es
of
mi
re
x
to
La
ke
On
ta
ri
o
ha
ve
be
en
st
op
pe
d.
Co
nc
en
tr
at
io
ns
of
mi
re
x
in
dr
ed
ge
sa
mp
le
s
of
op
en
la
ke
se
di
me
nt
s
of
f
Os
we
go
an
d
in
th
e
Ni
ag
ar
a
Ri
ve
r
ta
ke
n i
n
19
76
we
re
no
t
si
gn
if
ic
an
tl
y
di
ff
er
en
t
fr
om
co
nc
en
tr
at
io
ns
in
19
68
.
Co
re
sa
mp
le
s
fr
om
op
en
la
ke
se
di
me
nt
s
in
di
ca
te
d
th
at
th
e
ma
jo
r
di
sc
ha
rg
es
in
th
e
Os
we
go
ar
ea
oc
cu
rr
ed
ov
er
15
ye
ar
s
ag
o.
It
is
no
t
po
ss
ib
le
at
th
is
ti
me
to
es
ti
ma
te
ho
w
lo
ng
th
e
mi
re
x
pr
ob
le
m
wi
ll
ex
is
t
in
La
ke
On
ta
ri
o.
DDT AND METABOLITES
Me
an
co
nc
en
tr
at
io
ns
of
to
ta
l
DD
T
in
bl
oa
te
rs
,
co
ho
sa
lm
on
,
an
d
la
ke
tr
ou
t
(w
ho
le
fis
h)
co
ll
ec
te
d
in
19
76
fr
om
La
ke
Mi
ch
ig
an
co
nt
in
ue
d
in
a
do
wn
wa
rd
tr
en
d
(Ta
ble
2.2
—8)
.
In
197
7,
lar
ge
lak
e
tro
ut
fro
m t
he
eas
ter
n b
asi
n
of
Lak
e
Ont
ari
o
ha
d
wh
ol
e
fi
sh
co
nc
en
tr
at
io
ns
of
to
ta
l
DD
T
wh
ic
h
ra
ng
ed
up
to
8.2
ug
/g
bu
t
di
d
,
no
t
ex
ce
ed
th
e
gu
id
el
in
e
in
ed
ib
le
po
rt
io
ns
.
An
al
ys
is
of
fi
sh
co
ll
ec
te
d
fr
om
La
ke
Er
ie
is
no
t
ye
t
co
mp
le
te
d.
Va
ri
ou
s
re
po
rt
s
su
gg
es
t,
ho
we
ve
r,
th
at
re
si
du
es
of
DD
T
co
nt
in
ue
to
be
fo
un
d
in
ex
ce
ss
of
fo
od
gu
id
el
in
es
in
ce
rt
ai
n
fi
sh
(p
ar
ti
c—
ul
ar
ly
la
rg
e
ad
ul
ts
)
fr
om
ea
ch
of
th
e
Gr
ea
t
La
ke
s.
DIELDRIN
Mea
n
con
cen
tra
tio
ns
of
die
ldr
in
in
blo
ate
r
chu
bs
in
sev
era
l
are
as
of
Lak
e
Mic
hig
an
con
tin
ued
to
exc
eed
the
U.S
.
FDA
gui
del
ine
of
0.3
ug/
g
in
197
6.
Dat
a
fro
m
the
U.S
.
Fis
h
and
Wil
dli
fe
Ser
vic
e
(FW
S)
sug
ges
t
lit
tle
or
no
cha
nge
in
the
me
an
co
nc
en
tr
at
io
ns
of
th
is
co
nt
am
in
an
t
(T
ab
le
2.
2—
8)
.
Si
nc
e
fi
rs
t
me
as
ur
ed
in
th
e
mi
d—
19
60
's
,
di
el
dr
in
re
si
du
es
in
so
me
La
ke
Mi
ch
ig
an
fi
sh
es
ha
ve
pe
rs
is
te
d
cl
os
e
to
th
e
gu
id
el
in
e
an
d
fr
eq
ue
nt
ly
ex
ce
ed
ed
it
in
ch
ub
s
an
d
la
ke
tr
out
.
It
is
not
cle
ar
why
the
ele
vat
ed
lev
els
per
sis
t
sin
ce
the
pes
tic
ide
has
bee
n b
ann
ed
fro
m a
gri
cul
tur
al
use
sin
ce
196
9
in
Ont
ari
o
and
197
4
in
the
U.S
.
Die
ldr
in
res
idu
es
in
fis
hes
fro
m
the
oth
er
Gre
at
Lak
es
do
not
exc
eed
the
gui
del
ine
.
‘
“
I
v
a
r
—
-
MERCURY
Mea
n c
onc
ent
rat
ion
s o
f m
erc
ury
in
sim
ila
r s
ize
d f
ish
es
fro
m L
ake
St.
Cla
ir
dec
lin
ed
ove
r
50%
bet
wee
n
197
0
whe
n
the
con
tam
ina
nt
was
fir
st
dis
cov
ere
d
in
197
3.
Si
nc
e
the
n,
th
e
de
cl
in
e
ha
s
le
ve
le
d
of
f
an
d
co
nc
en
tr
at
io
ns
in
sa
mp
le
d
spe
cie
s h
ave
sho
wn
a g
ene
ral
pat
ter
n
of
ver
y
slo
w d
ecl
ine
(Ta
ble
2.2
—9)
.
A
com
mer
cia
l
fis
hin
g b
an
is
sti
ll
in
eff
ect
.
Sev
era
l
spe
cie
s,
par
tic
ula
rly
the
lar
ge
adu
lt
fis
h,
rem
ain
abo
ve
the
U.S
.
and
Can
adi
an
foo
d
gui
del
ine
of
0.5
ug/
g.
The
dec
lin
e
in
res
idu
es
in
fis
h
is
att
rib
ute
d
to
the
red
uct
ion
of
mer
cur
y
dis
—
cha
rge
s
and
to
the
tra
nsl
oca
tio
n o
f
con
tam
ina
ted
sed
ime
nts
fro
m L
ake
St.
Cla
ir
to Lake Erie.
Mer
cur
y r
ema
ins
as
a p
ers
ist
ent
pro
ble
m i
n f
ish
es
fro
m s
ome
of
the
oth
er
Gre
at
Lak
es.
Con
cen
tra
tio
ns
of
mer
cur
y i
n l
arg
e a
dul
ts
of
eig
ht
spe
cie
s f
rom
nea
rsh
ore
wat
ers
of
Lak
e O
nta
rio
exc
eed
ed
the
gui
del
ine
.
In
Lak
e H
uro
n,
fiv
e
spe
cie
s f
rom
Geo
rgi
an
Bay,
the
Nor
th
Cha
nne
l,
and
the
St.
Mar
ys
Riv
er
con
tai
ned
resi
dues
in e
xces
s of
the
guid
elin
e.
Mean
conc
entr
atio
ns o
f me
rcur
y in
six
spe
cie
s f
rom
nor
ths
hor
e w
ate
rs
of
Lak
e S
upe
rio
r e
xce
ede
d 0
.5
ug/
g.
Fis
h f
rom
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TA
BL
E
2.
2-
9
ME
AN
CO
NC
EN
TR
AT
IO
NS
(U
S/
8;
FI
LL
ET
S)
OF
ME
RC
UR
Y
IN
LA
KE
ST
.
CL
AI
R
FI
SH
ES
(O
NT
AR
IO
MI
NI
ST
RY
OF
TH
E
EN
VI
RO
NM
EN
T
DA
TA
)
SP
EC
IE
S
19
70
19
71
19
72
19
73
19
74
19
75
19
76
19
77
Wa
ll
ey
e
2.
1
(0
.0
5)
1.
8
(0
.0
6)
1.
4
(0
.0
5)
1.
1
(0
.0
4
1.
0
(0
.0
2)
0.
8
(0
.0
5)
0.
9
(0
.0
4)
1.
0
(0
.0
7)
No
rt
he
rn
Pi
ke
4.
4
(0
.4
4)
3.
9
(0
.2
7)
4.
4
(0
.2
6)
2.
5
(0
.1
4)
2.
5
(0
.1
6)
1.
8
(0
.2
7)
1.
6
(0
.1
2)
1.
9
(0
.2
4)
Ch
an
ne
l
Ca
tf
is
h
1.
1
(0
.0
7)
1.
5
(0
.1
5)
1.
3
(0
.0
6)
1.
0
(0
.0
4)
0.
9
(0
.0
7)
0.
7
(0
.0
4)
0.
8
(0
.0
4)
0.
4
(0
.0
3)
Wh
it
e
Ba
ss
2.
2
(0
.1
7)
2.
4
—
1.
9
(0
.1
7)
1.
2
(0
.0
7)
0.
8
(0
.0
6)
0.
7
(0
.0
5)
0.
9
(0
.0
6)
0.
8
(0
.0
6)
_
4
7
_
Bl
ue
gi
ll
2.
2
(0
.1
4)
1.
7
(0
.0
8)
1.
2
(0
.0
6)
0.
6
(0
.0
2)
0.
8
(0
.0
4)
0.
7
(0
.0
2)
0.
6
(0
.0
5)
—
—
Ro
ck
Ba
ss
3.
4
(0
.4
4)
3.
0
(0
.1
7)
1.
9
(0
.0
5)
1.
1
(0
.0
5)
1.
1
(0
.0
6)
0.
8
(0
.0
5)
1.
1
(0
.0
5)
0.
8
(0
.0
5)
Ca
rp
1.1
(0.
22)
1.
6
(0.
15)
1.
1
(0.
09)
0.9
(0.
04)
0.7
(0.
04)
0.
6
(0.
05)
0.8
(0.
03)
0.
6
(0.
05)
Ye
ll
ow
Pe
rc
h
1.
9
(0
.1
0)
1.
5
(0
.1
1)
0.
9
(0
.0
3)
0.
5
(0
.0
2)
0.
4
(0
.0
2)
0.
6
(0
.0
8)
1.
0
(0
.2
1)
0.
4
(0
.0
4)
         
(
)
-
St
an
da
rd
er
ro
r.
 
 
    
Lake
Erie
were
generally
within
the
guideline,
except
for
a
few
large
smallmouth
bass
and
pike.
Large
adults
of
walleye
from
the
western
basin
exceeded
the
guideline
in
1976
and
may
still
contain
residues
above
0.5
ug/g.
OTHER CONTAMINANTS
Historical
data
on
concentrations
of
heavy
metals
and
organic
compounds
are
rare.
Based
on
available
information,
heavy
metal
concentrations
(except
for
mercury)
are
not
excessive
at
this
time.
Results
of
organochlorine
analyses,
other
than
those
referred
to
in
the
preceding
discussion,
are
yet
to
be
released.
Provisions
for
the
monitoring
of
a
wide
range
of
known
or
potential
con—
taminants
on
a
r
e
g
ul
a
r
and
s
e
l
e
c
t
e
d
sample
b
a
s
i
s
are
i
n
c
o
r
p
o
r
a
t
e
d
in
the
Great
Lakes
I
n
t
e
r
n
a
t
i
o
n
a
l
Fish
C
o
n
t
a
m
i
n
a
n
t
S
ur
ve
i
l
l
a
n
c
e
P
r
o
g
r
a
m
and
wi
l
l
be
i
m
p
l
e
m
e
n
t
e
d
w
i
t
h
i
n
t
h
e
c
o
m
i
n
g
y
e
a
r
.
W
I
L
D
L
I
F
E
C
O
N
T
A
M
I
N
A
N
T
S
In
1977,
a
W
i
l
d
l
i
f
e
C
o
n
t
a
m
i
n
a
n
t
s
S
ur
ve
i
l
l
a
n
c
e
P
r
o
g
r
a
m
was
p
r
o
p
o
s
e
d
as
an
"early
wa
r
n
i
n
g
system"
for
d
e
t
e
c
t
i
n
g
p
e
r
s
i
s
t
e
n
t
toxic
p
o
l
l
ut
a
n
t
s
in
the
Great
Lakes
ecosystem.
This
p
r
o
g
r
a
m
was
b
a
s
e
d
on
p
r
e
vi
o
us
toxic
chemical
r
e
s
e
a
r
c
h
wi
t
h
f
i
s
h
—e
a
t
i
n
g
birds,
p
a
r
t
i
c
ul
a
r
l
y
h
e
r
r
i
n
g
gulls
(Larus
A
r
g
e
n
t
a
t
us
)
,
(Anderson
and
H
i
c
k
e
y
1976,
Fox
e£_al,
1977,
G
i
l
m
a
n
3
3
a1.
1977,
G
i
l
m
a
n
et_al,
1978b,
N
o
r
s
t
r
o
m
§
t
_
a
1
.
1
9
7
8
)
.
An
annual
assessment
of
the
breeding
biology
of
two
herring
gull
colonies
from
each
of
the
Great
L
a
k
e
s
(Table
2.2—10,
F
i
g
ur
e
2.2—14)
and
a
d
e
t
e
r
m
i
n
a
t
i
o
n
of
the
c
o
n
c
e
n
t
r
a
t
i
o
n
s
of
12
common
o
r
g
a
n
o
c
h
l
o
r
i
n
e
compounds,
m
e
r
c
u
r
y
and
a
r
s
e
n
i
c
wi
l
l
be
conducted.
Second,
an
i
n
t
e
n
s
i
ve
s
ur
ve
i
l
l
a
n
c
e
wi
l
l
be
p
e
r
f
o
r
m
e
d
on
i
n
d
i
v
i
d
u
a
l
l
a
k
e
s
to
c
o
r
r
e
s
p
o
n
d
w
i
t
h
the
l
a
k
e
s
a
s
s
e
s
s
m
e
n
t
s
c
h
e
d
u
l
e
of
the
IJC
i
.
e
.
L
a
k
e
E
r
i
e
i
n
1
9
7
8
.
R
e
s
u
l
t
s
of
a
n
a
l
y
s
i
s
of
t
h
e
c
o
m
m
o
n
o
r
g
a
n
o
c
h
l
o
r
i
n
e
p
a
r
a
m
e
t
e
r
s
o
c
c
u
r
r
i
n
g
in
e
g
g
s
of
10
G
r
e
a
t
L
a
k
e
s
m
o
n
i
t
o
r
c
o
l
o
n
i
e
s
a
r
e
s
h
o
w
n
in
T
a
b
l
e
2
.
2
—1
0
.
S
i
g
n
i
f
i
c
a
n
t
d
i
f
f
e
r
e
n
c
e
s
a
r
e
e
v
i
d
e
n
t
in
r
e
s
i
d
u
e
l
e
v
e
l
s
c
o
m
p
a
r
e
d
w
i
t
h
t
h
e
p
r
e
v
i
o
u
s
a
n
n
u
a
l
s
u
r
v
e
y
c
o
n
d
u
c
t
e
d
i
n
1975.
T
w
o
c
o
m
p
o
u
n
d
s
,
B
—B
H
C
a
n
d
p
h
o
t
o
m
i
r
e
x
,
a
r
e
i
n
c
l
u
d
e
d
as
c
o
m
m
o
n
p
a
r
a
m
e
t
e
r
s
in
1977.
D
a
t
a
f
r
o
m
t
h
e
L
a
k
e
O
n
t
a
r
i
o
c
o
l
o
n
i
e
s
s
u
g
g
e
s
t
t
h
a
t
a
l
l
t
h
r
e
e
m
a
j
o
r
r
e
s
i
d
u
e
s
,
P
C
B
s
,
D
D
E
,
a
n
d
m
i
r
e
x
,
s
h
o
w
e
d
a
s
t
a
t
i
s
t
i
c
a
l
l
y
s
i
g
n
i
f
i
c
a
n
t
(P
<
0
.
0
5
)
d
e
c
l
i
n
e
f
r
o
m
1
9
7
5
at
b
o
t
h
t
h
e
T
o
r
o
n
t
o
a
n
d
K
i
n
g
s
t
o
n
a
r
e
a
c
o
l
o
n
i
e
s
.
In
L
a
k
e
E
r
i
e
,
t
h
e
r
e
w
a
s
a
s
i
g
n
i
f
i
c
a
n
t
i
n
c
r
e
a
s
e
i
n
P
C
8
3
at
b
o
t
h
c
o
l
o
n
i
e
s
.
T
h
e
m
i
n
o
r
r
e
s
i
d
u
e
,
DDD,
a
l
s
o
s
h
o
w
e
d
a
s
i
g
n
i
f
i
c
a
n
t
i
n
c
r
e
a
s
e
.
T
h
e
r
e
w
e
r
e
n
o
s
i
g
n
i
f
i
c
a
n
t
d
e
c
l
i
n
e
s
of
c
o
m
p
o
u
n
d
s
m
o
n
i
t
o
r
e
d
in
L
a
k
e
E
r
i
e
.
P
C
B
r
e
s
i
d
u
e
s
in
b
o
t
h
L
a
k
e
H
u
r
o
n
c
o
l
o
n
i
e
s
s
h
o
w
e
d
a
s
i
g
n
i
f
i
c
a
n
t
i
n
c
r
e
a
s
e
,
as
w
a
s
f
o
u
n
d
i
n
L
a
k
e
Erie.
T
h
e
r
e
w
a
s
n
o
s
i
g
n
i
f
i
c
a
n
t
decline
in
L
a
k
e
Huron.
In
L
a
k
e
S
up
e
r
i
o
r
colonies,
there
w
e
r
e
s
i
g
n
i
—
ficant
d
e
c
l
i
n
e
s
in
DDE
to
a
p
p
r
o
xi
m
a
t
e
l
y
o
n
e
-
h
a
l
f
the
1975
r
e
s
i
d
ue
level
in
b
o
t
h
colonies.
PCBs,
as
well
as
mirex,
declined
in
the
Silver
Islet
colony
near
Thunder
Bay.
Residue
data
for
Lake
Michigan
in
1975
were
not
available
for
t
r
e
n
d
a
n
a
l
y
s
i
s
.
P
r
i
o
r
t
o
1
9
7
7
,
t
h
e
m
u
l
t
i
—
r
e
s
i
d
u
e
m
e
t
h
o
d
o
l
o
g
y
r
e
c
o
v
e
r
e
d
5
0
i
7%
of
H
C
B
a
n
d
27
i
5%
of
DDT.
I
m
p
r
o
v
e
d
m
e
t
h
o
d
o
l
o
g
y
i
n
1
9
7
7
a
c
c
o
u
n
t
s
f
o
r
t
h
e
a
p
p
a
r
e
n
t
i
n
c
r
e
a
s
e
o
f
t
h
e
s
e
r
e
s
i
d
u
e
s
i
n
m
o
s
t
c
o
l
o
n
i
e
s
.
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 TABLE 2. 2-10
ORGANOCHLO
RINE RESID
UES IN GRE
AT LAKES H
ERRING GUL
L EGGS
(mg/kg fresh weight)
PCB
Aroclo
r
Aroclo
r H
eptach
lor
Photo—
N pp'DDE
Dieldrin
pp'DDD pp
'DDT Mir
ex H08
1260
1254/1260
Epoxide
B—BHC Mi
rex
1:1
-
4
9
.
.
Lake Ontario
Muggs Island
1975
10 22.0:
5.5 .24:.16
* .03:.
02 3.4
1977
10 12.7: 2
5 .27t.08
.16t.06 .12
:.05 2.05
West Brothers Island
1975
10 23.
6:
1977 (Sn
ake Is.)
10 16
9:
.24t.14
81.9:16.
0 106.
6220.8
.029i.01
2
*
*
3 .34:.06
73.1:18.4
86.6:19.5
* .0
8t.03 .83
t.24
6.1 .35:.20
.05:.02 .06
t.04 6.0 :2
.3 .11:.1l
l40.4t40.3
l79.6t51.2
.l4t.04
4 7 .502.01
.27t.12 .ll
t.06 2 9
1 l .50:.l
l 101.6328
.9 118.4t
33.l *
.24:.26 1.
06:.37
Lake
Erie
Port Colbourne
1975
12 7.61 1
.8 .36:.12
.07:.01 .02
:.01 .40:
.l6 .08:.0
2 40.5:9.
7 52.7:
12.6 .1St.0
3 *
*
2 2
1977
10 7.4:
.311.09 .
19:.07 .05:
.03 .39:.3
4 .19z.06
69.5123.7
78.1:23.7
* .
041.02 .1
41.12
Middle
Island
1975
10 6.9
7 6
1.7 .28:.17 .02:.01 .03:.02 .22t.06 .121.05 54.4:10.3 70.7:13.4 .ll:.05 * *
1977
10
1 7 .501.26 .l
6t.03 .06:.03 .511.2
0 .19:.03 S0.0th.
4 59.3:12.7
.051.01 .l9i.06
Lake Huron
Double
Island
1975
10 16.2:
8.5 .411.18
* .051.0
3 .55:.67
.13:.04
35.4:11.2
46.0:14.7
.09:.05
* *
1977 10
19.0:15 1 .Sl:.24
.26:.12 .09:.02 .55:
.57 .21:.05 65.9:4
1.8 76.9:48.3 *
.05:.02 .22t.20
Chantr
y Isla
nd
1975
10 11.9:
4.4 .31:.20
.02:.03 .04
:.03 .48:.
56 .09:.03
30.3:13.l
39.3:17.1 .
07:.O3
* *
1977 10
13.3: 4 6 .57t.25 .
23:.08 .09:.05 .34:.
22 .17:.08 53.1:14
.1 63.7:16.5 *
.04:.03 .14:.08
Lake S
ugerio
r
Silver
Island
1975
10 24.2:10
.9 .44!.34
.10:.O4 .07
t.03 .6Zt.
37 .06:.0
4 63.5:26
.7 82.0:
33.3 .19:.0
8 *
*
6 9
1977 10
11.8: .35:.16 .
15:.06 .06:.03 .24:.
23 .12t.07 44.4:1
8.8 54.9:22.2 *
.03:.02 .12t.10
Mamain
se Isl
and
1975
10 22.0: 8
.6 .32:.ll
.081.04 .19
t.08 1.3 31
.7 .122.04
54.3329.3
70.5:37.5
.l4t.06
* *
1977 10
12.0: 4.3 .401.17
.21:.14 .07:.06 .42t
.79 .l3t.06 46.5:
15.5 55.5:20.2
* .03t.02 .1
8t.28
Lake M
ichiga
n
ﬂat Island
1977 9
27.8: 9.0 .72:.60
.th.02 .16t.05 .21:
.29 .12:.09 96.5t3
l.2 111.6:35.7 *
.03:.03 .09:.lO
Litt
le S
iste
r Is
.
1977 10
30.6:12.6 .65:.21
.26i.07 .182.12 .07:
.04 .13t.05 90.0:2
7.l 104.4:32.4 *
.02:.Ol .04:.02
 
(Snake Is.) - location
proximate to West Broth
ers Is. and residue lev
els are considered to
be equivalent.
(Arithmetic Mean I Stan
dard Deviation)
* — not
analyzed
.
  
 Fig. 2.2-14 ANNUAL SURVEILLANCE SITES FOR GREAT LAKES
HERRING GULL COLONIES
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a
 Det
ail
ed
stu
die
s o
f h
err
ing
gul
l p
rod
uct
ivi
ty
in
197
5 i
ndi
cat
ed
tha
t
rep
rod
uct
ion
in
Lak
e O
nta
rio
was
l/l
O t
hat
obs
erv
ed
in
the
oth
er
Can
adi
an
Gre
at
Lak
es.
The
poo
r p
rod
uct
ivi
ty
was
att
rib
ute
d t
o p
oor
nes
t d
efe
nse
, h
igh
rat
es
of
egg
los
s,
hig
h e
mbr
yon
ic
mor
tal
ity
, a
nd
hig
h c
hic
k m
ort
ali
ty.
The
se
cha
rac
ter
ist
ics
have
been
obse
rved
in L
ake
Onta
rio
colo
nies
sinc
e 19
72 (
Gilb
erts
on 1
974,
Teep
le
1976).
Improvements in reproductive success of Lake Ontario gulls were observed
for the first time in 1976. The Lake Ontario intensive assessment in 1977
sho
wed
tha
t p
rod
uct
ivi
ty
con
tin
ued
to
imp
rov
e.
The
thr
ee
col
oni
es
exa
min
ed
in
197
7 h
ad
sim
ila
r r
esi
due
loa
ds
and
rai
sed
as
man
y c
hic
ks
per
nes
t t
o 2
1 d
ays
of
age
as
did
Lak
e H
uro
n b
ird
s (
Tab
le
2.2
—11
).
Mor
e e
vid
enc
e f
or
imp
rov
ed
re—
prod
ucti
ve
succ
ess
lies
with
the
resu
lts
of e
gg e
xcha
nge
expe
rime
nts.
In 1
975,
eggs
from
a cl
ean
gull
colo
ny i
n th
e Ma
riti
mes
hatc
hed
well
in t
heir
natu
ral
nes
t,
but
poo
rly
whe
n p
lac
ed
in
Lak
e O
nta
rio
nes
ts.
The
rec
ipr
oca
l e
xch
ang
e
revealed that Lake Ontario eggs hatched poorly in both their natural nests and
thei
r ad
opte
d Ma
riti
mes
nest
s.
An e
gg t
rans
fer
in 1
976
from
Lake
Huro
n to
Lake
Onta
rio
reve
aled
that
the
abil
ity
of L
ake
Onta
rio
gull
s to
hatc
h th
eir
own
eggs
and
egg
s w
ith
hig
h h
atc
hab
ili
ty
fro
m a
not
her
are
a h
ad
imp
rov
ed.
In
1977
, r
eci
p-
roc
al
egg
exc
han
ges
bet
wee
n L
ake
Hur
on
and
Lak
e O
nta
rio
con
fir
med
tha
t b
oth
egg
hat
chi
ng
suc
ces
s a
nd
chi
ck
sur
viv
al
wer
e s
imi
lar
, r
ega
rdl
ess
of
the
par
ent
s o
r
egg
s u
sed
.
Egg
hat
chi
ng
pot
ent
ial
has
sti
ll
not
ret
urn
ed
ent
ire
ly
to
nor
mal
in
Lake
Onta
rio
(Tab
le 2
.2—1
2).
Ther
e is
evid
ence
the
Lake
Erie
eggs
have
less
hat
chi
ng
pot
ent
ial
tha
n e
ggs
fro
m l
ake
s H
uro
n a
nd
Sup
eri
or.
Egg
she
ll
thi
nni
ng
was
not
a p
rob
lem
for
her
rin
g g
ull
egg
s i
n g
ene
ral
.
In
the
pas
t,
the
ext
ent
of
egg
she
ll
thi
nni
ng
and
bre
aka
ge,
whi
ch
has
bee
n c
orr
ela
ted
wit
h h
igh
lev
els
of
DDE,
was
9-1
6%
in
Lak
e O
nta
rio
(Gi
lbe
rts
on
1974
) a
nd
18-
19%
in
Lak
e M
ich
iga
n
(Keith 1966).
Ana
lys
is
of
the
maj
or
org
ano
chl
ori
ne
res
idu
es
has
bee
n c
arr
ied
out
on
her
rin
g g
ull
egg
s fr
om
Lak
e O
nta
rio
sin
ce
1973
.
The
lev
els
are
tab
ula
ted
in
Tab
le
2.2
-13
.
The
cha
nge
s w
ith
tim
e a
re
not
com
ple
tel
y c
ons
ist
ent
.
The
col
ony
on
Mug
gs
Isl
and
sho
ws
a s
ign
ifi
can
t (
P <
0.0
5)
dec
rea
se
of
all
res
idu
es
ove
r t
he
per
iod
197
4 t
o 1
977
, w
her
eas
the
tre
nds
for
the
col
ony
on
Bro
the
r's
Isl
and
are
not
cle
ar—
cut
.
The
dec
rea
se
of
org
ano
chl
ori
ne
res
idu
es
fro
m 1
975
to
197
7 i
n t
he
egg
s o
f h
err
ing
gul
ls
fro
m t
he
col
oni
es
on
Lak
e O
nta
rio
doe
s n
ot
see
m s
uff
ici
ent
to
ac
co
un
t
fo
r
th
e
in
cr
ea
se
in
pr
od
uc
ti
vi
ty
.
Org
ano
chl
ori
ne
con
tam
ina
nts
wer
e
ext
rac
ted
fro
m L
ake
Ont
ari
o
her
rin
g g
ull
egg
s
col
lec
ted
in
197
6
and
inj
ect
ed
int
o
rel
ati
vel
y
unc
ont
ami
nat
ed
gul
l
egg
s
in
a
col
ony
in
New
Bru
nsw
ick
.
Syn
the
tic
mix
tur
es
of
PCB
s,
DDE
,
mir
ex,
pho
tom
ire
x,
and
hex
ach
lor
obe
nze
ne
wer
e i
nje
cte
d i
n a
sim
ila
r f
ash
ion
.
A11
egg
s w
ere
inc
ué
bat
ed
by
the
ir
nat
ura
l
par
ent
s.
No
inc
rea
ses
in
emb
ryo
nic
or
chi
ck
mor
tal
ity
wer
e
obs
erv
ed
whe
n
com
par
ed
to
the
inj
ect
ed
con
tro
ls
(Gi
lma
n g
£_a
l.
197
8a)
.
Thi
s
sug
ges
ts
tha
t
oth
er
fac
tor
s
bes
ide
s
the
dir
ect
emb
ryo
tox
ic
eff
ect
of
the
se
co
mp
ou
nd
s
we
re
re
sp
on
si
bl
e
fo
r
re
pr
od
uc
ti
ve
fa
il
ur
e.
PolynUClear aromatic hydrocarbons (PAHs) were determined in adult Lake
Ontario herring gulls taken from the Kingston area in both 1973 and 1976. The
resu
lts
are
show
n in
Tabl
e 2.
2—14
(Hal
lett
e£_§
1,
1977
).
Thes
e re
sult
s su
ppor
t
the
hypo
thes
is
that
some
PAH
resi
dues
can
be t
rans
ferr
ed t
hrou
gh t
he a
quat
ic
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TABLE 2.2-11
REPRODUCTIVE
SUCCESS
ON
LAKE
HURON
AND
LAKE
ONTARIO
IN
1977
 
EGGS
REPRODUCTIVE
SUCCESS
COLONY
NESTS
PER
Z
HATCH
CHICKS/NEST
N
E
S
T
(
2
1
d
a
y
s
)
LAKE ONTARIO
Scotch
Bonnet
97
2.7
63
1.10:0.29
Snake
87
2.
7
65
1.01:0.41
Presquile
67
2.8
72'
1.42:0.40
COMBINED
281
2.
7
66
1.17:0.38
LAKE HURON
C
h
a
n
t
r
y
210
2.9
69
1
.
1
2
:
0
.
4
1
     
-52..
 
_
;
—
L
u
 TABLE 2.2—12
EMBRYONIC VIABILITY IN GREAT LAKES HERRING GULL EGGS
 
EGG RATES AT 10 DAYS INCUBATION
COLONY EGGS (n)
Z Alive (n) Z Dead (n) Z Infertile (n)
Lake Ontario 39 74(29) 5(2) 21(8)
Lake Erie 24 71(17) 12(3) 17(4)
Lake Huron 58 90(52) 3(2) 7(4)
Lake Superior 26 96(25) 0(0) 4(1)
   
TABLE 2.2-13
RESIDUE LEVELS OF MAJOR ORGANOCHLORINES IN
LAKE ONTARIO HERRING GULL EGGS
PCB .
COLO
NY
YEAR
(n)
(1:1
Aroc
lor—
1254
:126
0)
DDE
ere
x
 
W.
Bro
the
rs
197
3
16
133
:97
42:
27
not
det
erm
ine
d
(Ki
ngs
ton
)
197
4
10
140
:49
21:
9
6.6
i2.
8
197
5
10
180
551
24:
6
6.0
52.
3
197
6
19
137
18
5.2
197
7
10
118
:33
17:
5
2.9
:1.
1
Mug
gs
197
4
9
165
:47
23:
5
7.4
:4.
8
(To
ron
to)
197
5
10
107
121
22:
6
3.6
:l.
4
197
7
10
87:
20
13:
2
2.1
:0.
4
     
a. Pooled sample analysis
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IDENTIFICATION OF POLYNUCLEAR AROMATIC HYDROCARBONS
TABLE 2. 2—14
IN GREAT LAKES HERRING GULL LIPID
  
RRT DDE CONCENTRATION (pg/kg) MASS
COMPOUNDS NO' SE—52 OV—101 Pigeon Is. Kingston COEE§§§§$EON
Naphthalene 1 0.085 0.103 .05 .05 *
2—Methy1 Naphthalene 2 0.144 0.173 .04 .06 *
1—Methy1 Naphthalene 3 0.155 0.187 .04 .01 *
Biphenyl 4 0.193 0.249 .15 .02 *
Acenaphthene 5 0.281 0.367 .04 .01 *
4—Methy1 Biphenyl 6 0.297 0.382 .06 .01 *
Fluorene 7 0.381 0.471 .04 .003 *
Anthracene 8 0.587 0.651 .15 .02 *
Penanthrene 9 0.600 0.657 ND .002 '
1—Pheny1 Naphthalene 10 0.676 0.729 .01 .008
Z-Methyl Penanthrene 11 0.710 0.768 .02 .007
1—Methyl Penanthrene 12 0.734 0.788 .01 .02
9-Methy1 Anthracene 13 0.790 0.816 .01 .03 *
3,6—Dimethy1 14 0.819 0.862 ND .01 *
Phenanthrene
Fluoranthene 15 0.863 0.919 .08 .02 *
Pyrene 16 0.895 0.938 .08 .02 *
1—Aza Pyrene 17 0.910 0.967 a a
9—Acety1anthracene 18 0.918 1.00 a a
DDE 19 1.00 1.00 — — *
1,2—Benzof1uorene 20 1.01 1.02 a a *
2,3—Benzof1uorene 21 1.02 1.03 a a *
1—Methy1 Pyrene 22 1.05 1.04 a a *
2—Acety1 Phenanthrene 23 1.05 1.06 a a
1,1—Binaphthy1 24 1.14 1.12 a a
Chrysene 25 1.22 1.19 .05 a *
Benz(e)Pyrene 26 1.50 1.43 .03 .02 *
Benz(a)Pyrene 27 1.52 1.44 .04 .03 *
Perylene 28 1.54 1.46 .05 .03
     
a. PCB Interference
ND - Not detected
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ri
o
se
di
me
nt
,
re
ac
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m
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sediment (Strosher and Hodgson 1976).
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ra-
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c
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at
ed
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PROBLEM AREAS
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.
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es
e
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ob
le
m
ar
ea
s
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e
de
fi
ne
d
su
ch
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at
de
gr
ad
a—
ti
on
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pr
es
en
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y
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cu
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in
g.
On
ce
th
e
ca
us
e
of
th
e
de
gr
ad
at
io
n
ha
s
be
en
co
nt
ro
ll
ed
by
so
me
re
me
di
al
pr
oc
es
s,
th
e
ar
ea
is
te
rm
ed
"r
es
id
ua
l"
un
ti
l
wa
te
r
qu
al
it
y
st
an
da
rd
s
or
ob
je
ct
iv
es
ar
e
ac
hi
ev
ed
in
th
e
re
ce
iv
in
g
wa
te
rs
.
On
e
ne
w
pr
ob
le
m
ar
ea
(C
on
ne
au
t,
Oh
io
)
wa
s
de
sc
ri
be
d
in
19
77
an
d
th
e
St
.
La
wr
en
ce
Ri
ve
r
wa
s
de
le
te
d
as
a
pr
ob
le
m.
Th
e
nu
mb
er
of
pr
ob
le
m
ar
ea
s
in
the
Gr
ea
t
La
ke
s
Ba
si
n
re
ma
in
ed
at
47.
Ma
ra
th
on
Ha
rb
ou
r
ha
s
be
en
re
cl
as
si
fi
ed
as
a
re
si
du
al
ar
ea
.
Tw
o
ot
he
r
pr
ob
le
m
ar
ea
s,
Gr
ee
n
Ba
y
an
dS
t.
Cl
ai
r
Ri
ve
r,
ha
ve
re
po
rt
ed
im
pr
ov
em
en
ts
,
bu
t
re
ma
in
pr
ob
le
m
ar
ea
s
be
ca
us
e
of
di
sc
ha
rg
es
in
to
th
em
(T
ab
le
2.
2-
15
).
Th
e
St
.
La
wr
en
ce
Ri
ve
r
wa
s
cl
as
si
fi
ed
as
a
pr
ob
le
m
ar
ea
in
19
76
be
ca
us
e
of
an
oi
l
sp
il
l,
an
d
as
th
e
cl
ea
n
up
ca
mp
ai
gn
ha
s
fi
ni
sh
ed
,
th
e
ar
ea
is
no
lo
ng
er
de
si
gn
at
ed
as
ha
vi
ng
en
vi
ro
nm
en
ta
l
pr
ob
le
ms
vi
ol
at
in
g
pr
es
en
t
ob
je
ct
iv
es
or standards.
CONNEAUT
Da
ta
co
ll
ec
te
d
du
ri
ng
19
77
in
di
ca
te
d
th
at
bo
th
Ag
re
em
en
t
ob
je
ct
iv
es
an
d
Oh
io
wa
te
r
qu
al
it
y
st
an
da
rd
s
we
re
vi
ol
at
ed
fo
r
di
ss
ol
ve
d
ox
yg
en
,
to
ta
l
di
ss
ol
ve
d
so
li
ds
,
ir
on
,
an
d
zi
nc
.
Oh
io
wa
te
r
qu
al
it
y
st
an
da
rd
s
fo
r
oi
l
an
d
ph
en
ol
we
re
al
so
ex
ce
ed
ed
.
Di
ss
ol
ve
d
ox
yg
en
wa
s
de
pl
et
ed
to
5.
8
mg
/L
in
th
e
la
ke
;
to
ta
l
di
ss
ol
ve
d
so
li
ds
,
ir
on
,
an
d
zi
nc
ra
ng
ed
up
to
28
5,
1.
9
an
d
0.
24
mg
/L
,
re
sp
ec
ti
ve
ly
.
Da
ta
ar
e
on
fi
le
at
th
e
Gr
ea
t
La
ke
s
Re
gi
on
al
Of
fi
ce
of
th
e
IJ
C
in
Wi
nd
so
r.
MARATHON HARBOUR
Ma
ra
th
on
Pe
ni
ns
ul
a
Ha
rb
ou
r
wa
s
cl
as
si
fi
ed
as
a
pr
ob
le
m
ar
ea
in
19
76
be
ca
us
e
of
fi
sh
co
nt
am
in
at
io
n
by
me
rc
ur
y
an
d
po
ly
ch
lo
ri
na
te
d
bi
ph
en
yl
s.
Da
ta
co
ll
ec
te
d
in
19
77
in
di
ca
te
th
at
Wh
it
ef
is
h
st
il
l
ex
ce
ed
Ca
na
di
an
FD
D
gu
id
el
in
es
fo
r
me
rc
ur
y,
al
th
ou
gh
re
me
di
al
pr
og
ra
ms
ha
ve
be
en
co
mp
le
te
d.
Th
is
ar
ea
is
no
w
cl
as
si
fi
ed
as
a
re
si
du
al
ar
ea
.
Th
e
pe
rs
is
te
nt
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tu
re
of
th
es
e
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nt
am
in
an
ts
re
fl
ec
ts
bi
oa
cc
u—
mu
la
ti
on
by
th
e
in
vo
lv
ed
sp
ec
ie
s.
CLEVELAND
Si
nc
e
19
74
,
th
e
Cl
ev
el
an
d
Wa
te
r
Qu
al
it
y
Co
nt
ro
l
La
bo
ra
to
ry
ha
s
be
en
mo
ni
-
to
ri
ng
wa
te
r
qu
al
it
y
of
th
e
ne
ar
sh
or
e
ar
ea
.
In
th
is
ti
me
pe
ri
od
,
to
ta
l
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os
—
ph
or
us
co
nc
en
tr
at
io
ns
ha
ve
in
cr
ea
se
d
fr
om
0.
02
6
mg
/L
to
0.
05
4
mg
/L
in
19
77
.
- 55 _
  
  
Nitr
ate
nitr
ogen
has
also
incr
ease
d fr
om 0
.12
mg/L
to 0
.26
mg/L
, an
d co
inci
ding
wit
h t
his
nut
rie
nt
enr
ich
men
t,
blu
e—g
ree
n a
lga
e (
Mic
roc
yst
is
and
Aph
ani
zom
eno
n)
and diatoms (Melosira) have become common with erratic growth patterns being
observed.
Dissolved oxygen depletion remains a critical concern with maximum deple—
tion rates in the hypolimnion of 5 mg/L/month being recorded.
Approximately an area of 260 km2 is affected by this deterioration of water
supplies and contact recreation, and these uses might be curtailed with conti—
nuing discharge of waste materials.
SILVER BAY
The major source of amphibole minerals to Silver Bay and Lake Superior is
the Reserve Mining Company. As a result of a strike in 1977, from June to
December, these loadings of suspended solids and amphiboles (a form of asbestos)
were alleviated. This decreased loading was noted at water supply intakes at
Silver Bay, Beaver Bay, Twin Harbours, and Duluth. Monitoring at these sites
revealed:
1. Decreased concentrations of amphiboles.
2. Downstream intakes indicated elevated levels compared to Silver-Bay
4 to 6 months after loadings were stopped.
3. Storms continue to resuspend this material and remove it to deeper
waters, eventually resulting in the restoration of a direct potable
water source.
Data are on file at the Great Lakes Regional Office of IJC.
RESIDUAL AREAS
Four areas are classified as residual in 1977. They are listed below with
the reference number for Table 2.2-15.
(7) Marathon Peninsula Harbour - PCBs
(8) Upper Portage Entry - copper, zinc
(20) Penetang Bay - eutrophication
(38) Lake St. Clair - mercury in fish
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 TABLE 2.2-15
PROBLEM AREAS
SUPERIOR
PROBLEM
AREA
OBJECTIVE 0R
STANDARD VIOLATED
LAST YEAR
DATA
REMARKS AND/0R REFERENCE REPORTED
 
 
l Jackfish Bay Phenols (A. P) Ontario No new data obtained in 1977. Refer to 1975 1975
(substantially absent) (MOE) Appendix B for further detail.
Toxic Substances (A. P)
(Agreement — annex l - Sec. 2)
Z Nipigon Bay Taste and odour in fish (A, P) Ontario No sampling was performed in 1977. See Appendix 1975
Mercury in fish (FDD) 0.5 ug/g (A, R) (MOE) B 1976 for further details. Ministry reports in
1977 indicate that mercury was no longer a health
problem in fish from this locality.
3 Thunder Bay Dissolved oxygen Ontario The Thunder Bay assessment is based on a one week 1977
(Agreement objective - not less than (MOE) survey made in June. Mean oxygen levels in
6.0 mg/L) surface waters at the Kaministikwia and Mission
River mouths were2.7 mg/L and 5.2 mg/L. respect-
ively (N - 6). Levels in bottom waters at 9
stations in the north end of the inner harbour
ranged from 0.3-7.3 mg/L with a mean of 2.8 mg/L.
Phenols — (Agreement objective - Ontario The mean of 6 samples from the Kaministikwia River 1977
substantially absent) (A, P) (MOE) mouth and 10 samples from the Mission River mouth
was 4.2 and 4.8 ug/L, respectively. Fifty-three
samples from the north end of the inner harbour
ranged from 1 to 17 ug/L witha mean of 4.5 us/L.
Total Coliforms (A, P) Ontario of 149 samples taken in the Bay, 751 exceeded 1977
(Agreement objective — geometric mean of (MOE) 1000 counts/100 mL. In an area of 22.5 km2 along
not <5 samples taken, not more than the Thunder Bay shoreline. geometric mean
over a 30-day period. should not exceed densities exceeded 1000 counts/100 mL.
1000/100 mL)
Fecal Coliform (A. P) Ontario Twenty percent of 158 samples exceeded 1977
(Agreement objective — geometric mean of (MOE) 200 counts/100 mL. Geometric means at stations
not <5 samples taken, not more than in tributary mouths exceeded 200 counts/100 mL. A
over a 30-day period. should not exceed meanof 7 km2 did not meet the objective.
200/100 mi.)
Mercury in fish (A. R) Ontario Lake trout, more than 46 cm in length. exceeded 1977
(FDD - 0.5 ug/g) (MOE) the guideline.
4 Silver Bay Taconite'asbestos tailinga (A. P) US EPA 40:56? Pf°blems in 3'93 {NCIUGE PHOBPHorus .“a 1977
(Proposed Agreement objective - lowest (Region V) PCB levels in fish. During 1977 the mine was
practicable level) temporarily closed June - December. Amphibole
materials decreased from 0.1 to 0.01 ng/L.
5 Duluth-Superior City of Superior municipal discharge Wisconsin Superior Fiber Products discharge 13.2 kg/d P. l977
Harbour of phosphorus <l.0 mg/L (B. P) (HDNR)
Suspended Solids (B. P) Nisconsin Major diachargers are City of Superior (204 kg/d) 1977
(Agreement - Annex 1 - sec. 2 (d)) (wDNR) and Superior Fiber Products (61 kg/d). Improved
from 1976 when discharges were 1000 kg/d and
. 280 kg/d, respectively. (See Appendix C. 1977)
Dissol
ved OX
YBEH
(B, P)
Wiscon
sin
Major
BOD di
scharg
ers ar
e City
of Sup
erior
1977
(The 5.0 mg/L limit as a minimum was (HDNR) (209 kg/d) and Superior Fiber Products (225 kg/d)
being violated) which have improved from 1600 kg/d and 2900 kg/d.
respectively since 1976.
Fecal Coliform counts <200/100 mL Wisconsin Body contact discouraged, although secondary 1977
(B. P) (UDNR) treatment facilities were installed in 1976.
Fecal Coliform <200/100 mL (3. P) Minnesota 272 of samples in violation.
(MPCA)
Phosphorus concentration ~ non- Minnesota Phosphorus concentrations of 0.12 mg/L recorded.
degradation (B. P) (MPCA) Loadings given in Appendix C.
6 Mineral River Total dissolved solids (B. P) Michigan The mean TDS of 12 samples collected during Water 1977
(Agreement Objective - should not exceed (MDNR) Year 1977 was 1330 mg/L (Minimum: 608 mg/L,
200 mg/L) maximum 209k mg/L).
7 Ma
rathon
Mercury
in fish
(FDD) -
0.5 ug/
g.
Ontario
Maratho
n Penin
sula Ha
rbour i
s now c
lassifi
ed
1977
Peninsula (A, R) (MOE) as having only residual problems.
Harbour
8 Up
per Por
tage
Copper
and zin
c in s
ediment
s
Michiga
n
Copper
and zin
c in se
diments
left by
histori
cal
1976
Entry (A. R) (MDNR) mining operations.
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A - Sampled in boundary waters.
P - Violation of objective or standard with present discharge.
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B . Sampled in tributary to boundary waters.
R — Violation of objective or standard residual in nature.
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Table 2.2-1.5 - PROBLEM AREAS cgnt'd.
  
LAKEt MICHIGAN
LAST YEAR
NO.
PROBLEM
OBJECTI
VE OR
DATA
REMARKS
AND/0R
REFEREN
CE
DATA
AREA
STANDAR
D VIOLA
TED
SOURCE
REPORTE
D
9 Gr
een Bay
Dissolv
ed oxy
gen (B.
R)
Wiscons
in L
owest v
alues r
ecorded
2.7 mg/
L. Def
inite
1977
(Variance of 2 mg/L) (WDNR) improvement since 1976. Reclassification to
residual area as BODs has decreased from
1.4 X 105 kg/d in 1972 to 3.2 X 10" kg/d in 1977. ‘
Residual. >
Phosph
orus -
discha
rge s
tandar
d of
Wiscon
sin
No re
ported
change
in wat
er qu
ality.
1977
1.0 mg/
L exce
eded by
5 major
municip
al
(WDHR)
'
discha
rgers.
(B, P)
)
Suspend
ed soli
ds — gr
oss vio
lations
Wiscons
in
Suspend
ed Soli
d Loadi
ngs dec
reased
from 1
.1 X 10
5 1
977
I
now be
ing c
orrect
ed (B,
R)
(WDNR)
kg/d
in 197
2 to
3.2 X
10“ kg
/d in
1977.
Now
‘
designated as a residual area.
10
Milwau
kee
Dissol
ved ox
ygen
(B, P)
Wiscon
sin
Averag
e 0.0
. of
8.5 3
2.3 fo
r 18 s
amples
. No
1977
’
Harbour (WDHR variance level of 2 mg/L) (NDNR) change from 1976.
Suspend
ed Soli
ds (B,
P)
Wiscons
in A
verage
value o
f 27 1
33 mg/L
for 2!.
samples
. No
1977
,
(Agreem
ent - A
nnex 1
- Sec.
2(d))
(WDNR)
change
since 1
976.
"
Fecal Coliform (B, P) Wisconsin Harbour receives discharges from combined sewer 1977
(WDNH) overflows. Body contact is not recommended. '
11 W
aukegan
PCB's
(A, P)
US EPA
No chan
ge sinc
e 1976.
1977
Harbou
r
(Agree
ment -
Annex
1 - Se
c. 2(
c))
(Regio
n V)
’
12
Indiana
Harbour
Ammonia
(A, P)
Indiana
Ranged
from 0,
0 — 1.8
mg/L wi
th an a
verage
value
1977
Canal (Standard of ISBH is 1.5 mg/L) (ISBH) of 0.26 mg/L.
Phenol
s (A.
P)
Indian
a
Ranged
from 0
.001 —
0.008
mg/L w
ith a
verage
of
1977
(Stand
ard of
ISBH
is 0.0
1 mg/L
)
(ISBH)
0.005
mg/L.
Violat
es agr
eement
objecr
ive of
1
being substantially absent.
LAKE: w
13 Al
pona-
Suspend
ed Sol
ids (A.
P)
Michiga
n T
he prob
lem is
biologi
cal de
gradati
on due
to
1975
Thunder Bay (Agreement - Annex 1 - Sec. 2(d)) (MDHR) organic enrichment based on reported 1975 data.
Aroa There was nosampling done during 1976 or 1977.
lb Sa
ginn B
ay
Total'
Diuolv
ed Sol
id. (3.
P)
Michiga
n 0
n the S
aginaw
River,
all 24
samples
collect
ed
1977
(Agreement objective - not to exceed (111)“) exceeded 200 lag/L. Mean TDS concentration was
present level: (200 mg/L)) 500 lag/L. Associated problema are increasing
chloride, phosphorus and nitrogen levels as
reported in 1976.
Eutrop
hicati
on du
e to p
hospho
rus
EPA
As rep
orted
in 197
6 App
endix
B.
1976
discharges.
15
Colli
ngvoo
d
Nuisa
nce A
lgae
Growt
h (A)
Ontar
io
No ch
lorop
hyll
data
avail
able.
Total
P has
n't
1977
Harbo
ur
(Agre
ement
- Art
icle
II -
Sec.
3)
(MOE)
chang
ed.
Exten
sive
Clado
phora
growt
h.
16 S
erpent
Harbou
r
“Ella
(A, 1’)
Ontari
o
“ska
ranged
3-6 pC
i/L Ma
y 197
7 for
6 km f
rom
1977
(MOE criteria of 3 pC1/L) (A, B, P) (MOE) river mouth. During 1977, 801 of samples 8.l¢ km
upstream exceeded objective.
Alkalinity (A, B, 1’) Ontario Acidification as a result of weak natural buffer- 1977
(MOE criteria 20 mg/L) (MOE) ing (CsCO; ranged 0-20 mg/L). Events of runoff
such as snowmelt and input of sulphides from
tailing ponds.
P“ (
A. 1’)
Ontar
io
pH wa
s les
s tha
n 6.7
for a
n are
a ext
endin
g 3 k
m
1977
(Range of 6.7 - 8.5) (A, B, P) (MOE) from the river mouth.
17 Harbor Beach Suspended solids (A, P) Michigan There was no sampling during 1976 or 1977. The 1975
Area (Agreement - Annex 1 - Sec. 2(d)) (MDNR) primary problem is caused by previous discharge.
However, current discharges have high concentra—
tions of BOD.
18 Sp
anish R
iver
PhenOl
(A, P)
Ontario
Levels
of phen
ol rang
ed 0.3
— 13 ug
/L.
1977
(Substantially absent) (MOE)
19 5
t- Mar
ys Ri
ver
Total
C011f
om (A,
1’)
Ontari
o
Levels
of bac
teria
slight
ly ex
ceed o
bjecti
ve.
1977
(Geometric mean over 30—day period (MOE)
<1000/mL)
Phenol
(A. P)
Ontari
o
Phenol
s for
150 m
downst
ream
of Alg
oma St
eel
‘
1977
'
(Subst
antial
ly abs
ent)
(MOE)
ranged
6 - 57
ug/L w
ith a
mean o
f 27
ug/L.
At
1
4 km downstream phenols range 5 - 15 ug/L. In
the Lake George Channel (13.5 km) mean
concentration was 4.6 LIB/L.
20 Pe
netsng
Bay
Eutroph
ication
(A. R)
Ontario
Phospho
rus co
ntrol a
t two m
unicipa
l plant
s has
1976
(MOE
)
now
been
impl
emen
ted.
‘
 
A — Sampled in boundary waters.
P — Violation of objective or standard with present discharge.
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B - Sampled in tributary to boundary waters.
R — Violation of objective or standard residual in nature.
 Table 2.2—1‘3 - PROBLEM AREAS cont'd.
LAKE: l.Rl|-.
LAST YEAR
N0. l’RilBlJ-LT-l i)B.ll-ﬁii[1\’l. IIR l)l\'lv\ REMARKS AND/UR RliFl'lRl‘lMZL DATA
ARM $1ANHARU \'lU|,t\ll£l) SUI'RCli REPORTED
21 Pine River Fecal (’olifurm (B, 1’) Michigan Although sampling frequenty is insufficient to 1977
(Agreement ohieitiVe A geomrlrh mi-zm of (.‘il)NR) determini- compliance with the obit-Clive, 11 of 12
not less than 5 samples taken, over not Slimpli'ﬁ exteedt'd 200 counts/100 mli. The geometric
more than a 30-dav period should not moan of all samples tollected was 520 counts/
exceed 200/100 ml.) 100 ml..
, 22 Clinton River Fecal (.oliform (H, P) ‘iiihigzm Although sampling frequency is insufficient to 1977
(Agreement ohiwtive — gi‘ilmi‘lrlt mean of (MIJNR) determine compliant-c with the objective, 9 of 12
l not less than 5 samples Like“, over not samples exceeded 200 counts/100 ml“ Geometrlt
l more than a 30—day period, should not mean of ill] samplcs collected was 710 inunts/
1| L‘X(’l‘L'd ZOO/100 ml.) 100 mli.
’l'ottil Dissolved Solltlh (ii, 1’) Minhignn All 12 samples collected exceeded 200 mg/l.. 1977
(Agreement objective — not to LXi'l‘L'tl (Monk) The mean TDS contentmtinn for Water Year 1977 was
l 200 mg/l.) 310 mg/L.
| 23 Thames River Total Dissolved Solids (B, 1‘) Ontario This problem area was not sampled during 1977. 1975
‘ (Agreement objective - ' .700 mg/L) (MOE) Refer to Appendix B. 1975.
24 St. Clair River Dissolved Organic Contaminants Ontario The Ministry is currently completing a ‘3 year 1977
1 Annex 1 — iv (A, P) (MOE) investigation of dissolved organic inputs and their
effects. A number of contaminants known to have
Fish tainting (A, R) (MoE) toxic effects were found in effluents. Toxicity
‘ of these discharges to tho benthic communities
have been observed.
25 Detroit River Total (Zoliform (A. P) Michigan Although sampling frequency is insufficient to 1977
(Agreement obiective - geometric mean of (MDNR) determine compliance with the objective, 144 of
not less than five samples taken, over '321 samples collected on the Detroit River during
. not more than a 30—day pcriod, should Water Year 1977 cxccedcd the total coliform
not exceed 1000/100 ml. totiil mliforms) (vhiei'tivtu (St'l‘ Detroit River section)
Fecal Coliform (A, P) Michigan Although sampling frequency is insufficient to 1977
(Agreement objective — geomvtric mean of (MDNR) determine compliance with the objective, 35 of
not less than five samples taken, over 321 samples collected on the Detroit River during
not more than a 30—day period, should Water Year 1977 exceeded the fecal coliform
not exceed 200/100 mL fecal coliforms) objective.
Total Coliform (A, 1‘) Ontario Sample sizes during August and October, 1977 were 1977
(Agreement objective — geometric mean of (MOE) not large enough (< 5 per cruise) 10 per unit;
not less than 5 samples over a 30—day accurate assessment of compliance status; however,
period should not exceed 1000/100 mL) levels in August, 1977 indicated that violations
may exist in the Hindsor-Amhcrstburg area.
Average levels ranged from 2200 org./lOO mL near
Windsor to 9000 org./100 ml. downstream from
Amherstburg.
Fecal Coliform (A, 1’) Ontario Only violation detected along the Ontario shore- 1977
(Agreement objective — geometric mean of (MOE) line of the river was downstream from Amheratburg
not less than 5 samples over a 30-day where average level amounted to Jl9\counts/100 mL.
period should not exceed 200/100 mL)
Phenol (A. P) Michigan Arithmetic mean of 321 samples is 3 ug/L for 1977
(Agreement objective - substantially (MDNR) Water Year 1977. 2 of 321 samples exceeded
absent) 10 ug/L. (See Detroit River section)
Total Iran (A, P) Michigan Arithmetic mean of 321 samples collected on 1977
(Agreement objective — not to exceed (MIDNR) Detroit River for Water Year 1977 is 1010 “8/1,.
0.3 mg/l.) 161 of 321 samples exceeded the objective. (See
‘ Detroit River section)
Total Dissolved Solids (A, P) Michigan 4 of 320 samples collected exceeded the 1977
(Agreement objective - not to exceed (MDNR) objective.
200 mg/L)
Rouge
River
Fecal
Colifo
rm (B,
P)
Michig
an
Althou
gh sa
mpling
freque
ncy i
s insu
fficie
nt to
1977
input
to
(Agre
ement
objec
tive
—- geo
metri
c mea
n of
(MDNR
)
deter
mine
compl
iance
with
the o
bject
ive,
7 of
12
Detro
it Ri
ver
not l
ess t
han 5
sampl
es ta
ken,
over
not
sampl
es ex
ceede
d 200
count
s/100
mL.
Geome
tric
more
than a
30-day
period
. sho
uld no
t
mean
of 12
sample
s is
5/40 co
unts/1
00 mL
for Wa
ter
exceed 200/100 ml. fecal coliforms) Year 1977.
l
Pheno
l (B,
P)
Michi
gan
Mean
of 11
sampl
es co
llect
ed du
ring
Hater
Year
1977
(Agre
ement
objec
tive
— sub
stant
ially
(MDNR
)
1977
is 12
ug/L.
Maxim
um co
ncent
ratio
n obs
erved
absent) was 40 Lag/L-
Total
iron
(B, 1’
)
Michi
gan
Only
sampl
e col
lecte
d in
Water
Year
1977
had a
1977
l
(Agre
ement
obje
ctiv
e -
not
to e
xcee
d
(MDNR
)
total
iron
conc
entr
atio
n of
670 u
g/L.
 
0. 3 mg/L)
A - Sampled in boundary waters.
P - Violation of objective or standard with present discharge.
B — Sampled in tributary to boundary waters.
R - Violation of objective or standard residual in nature.
  
  
Table 2.2-1.5 - PROBLEH AREAS cont'd.
   
LAKE: ERIE
LAST YIAI
no.
PROBLEM
OBJECTI
VE on
DATA
mus
AND/OR
nsmmc
r
nan
AREA STANDARD VIOLATED SOURCE mm
Ecorse River Fecal Colitorm (B, P) Michigan Although sampling frequency is insufficient to 1977
input to (Agreement objective - geometric mean of (H‘DNR) determine conplisnce with the objective, 6 of 11
Detroit River not less than 5 samples taken, over not samples collected during‘Hster Year 1977
more than a 30-day period, should not exceeded 200 counts/100 IL. Geoletric lean - 350
exceed 200/100 mL fecal coliforms) counts/100 IL.
Phenol (B, P) Michigan Mean of 5 salsples collected during Hater Year 1977
(Agreement obiective — substantially (HDN'R) 1977 is S ug/L. Haxinun concentration observed
absent) was 10 ug/L.
Total Iron (3, P) Michigan Only sample collected during Hater Year 1977 1977
(Agreement objective - not to exceed (HDNR) had a total iron concentration of 880 ug/L.
0.3 lag/L)
26 Toledo Nuisance Algae Growth (3, P) Ohio No change in status reported for 1977. See 1976
Fecal Coliform (B. P) (DEPA) Appendix B 1976 for further details.
(< 200/100 ml.)
Dissolved oxygen (B, P)
(> 6-0 Ball)
27 Ssndueky River Nuisance Algae Growth (3, P) Ohio No change in status reported for 1977. See 1976
Fecal Colifom (B. P) (OEPA) Appendix B 1976 for further details.
(< 200 ag/L)
Dissolved oxygen (B, P)
(> 6.0 mg/L)
28 Huron River Total Inorganic Nitrogen (B, P) US EPA No change in status since 1976. Refer to 1976
Harbor (< 0.3 mg/L) (Region V) Appendix B 1976 for discussion.
Chemical Oxygen Demand (3, P)
(< 7 mg/L offshore) - DEPA
(<12 lag/L nearshore)
Manganese (B, P)
(< 0.05 ng/L)
Arsenic (B. P)
(< 1 ug/L) - osra
29 Black River Fecal Colifona (I. P) Ohio No change in status reported in 1977. Refer to 1976
Ohio (200/100 ﬂ.) (OEPA) Appendix I 1976 for further detail.
Al-onis (B, P)
(< 1.5 mg/L)
Dissolved Oxygen (B, P)
(> 6.0 mg/L)
Cadmium (B, P) Ohio No standards given. although levels of 197‘
Chromium (OEPA) chroliul, cadmium and copper were NS. 1.5,
Copper 47 ug/L.
Phenol (substantially absent) Ohio No change reported for 1976. l976
(OEPA)
30 Rocky River Dissolved Oxygen (B, P) Ohio No change reported free 1976. 1976
(> 6.0 mg/L) (OEPA)
Fecal Coliform (B, P)
(< 200/100 m1.)
Ammonia (B, P)
(< 1.5 mg/L)
31 Cl
eveland
Phospho
rus (A,
P)
Ohio
Blue gr
een al
gae gro
wths pe
rsisten
t thro
ugh the
1977
(non-degradation) (OEPA) sumer.
Dissolved Oxygen (A. P) Ohio Oxygen depletion rates of 6 mg/L/uonth have been 1977
(> 6.0 mg/L) (OEPA) recorded.
Fecal Coliform (A. P) Ohio 302 of samples recorded as too numerous to 1977
(< 200/100 ml.) (OI-IPA) count.
Fluoride (A. P) Ohio
(< 1.3 m3/L) (OEPA)
HBAS (A, P) Not recorded in 1977.
(< 0.5 mg/L)
Heavy metals (A, P)
Phenols (A. P)
(Substantially absent)
32 Gr
and Ri
ver
TotalD
issolve
d Solid
s (B, P
)
Ohio
This a
rea not
reporte
d on du
ring 1
977. R
efer to
1975
(< 200 mg/L) (OEPA) 1975 Appendix B for discussion and assessment.
33 As
htabuls
River
Chlorid
e (B,
P)
Ohio
No repo
rt for
1977.
1976
(OEPA - 250 lug/L) (OEPA)
Copper (B. P)
(OEPA - 20 ug at 210 hardness)
Lead (3, P)
(OEPA — 40 ug/L)
Fecal (2011me (B. P)
(OEPA - 200/100 ml.)
A - Sampled in boundary waters B - Sampled in tributary tn boundary waters.
P - Violation of objective or standard with present discharge.
R — Vlnlatlun of objective or standard residual in nature.
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Table 2.2-15 - PIOILDI AREAS cont'd.
  
LAKE= ESE
LAST not
no. PsosLaH OBJECTIVE OR DATA Rms AND/on REFERENCE nan
AREA STANDARD VIOLATED SOURCE REPORT”
34 Presque Isle Bay Fecal Colifom (A, P) Pennsylvania No change reported from 1976. 1976
(< 200/100 mL) (PDER)
Dissolved Oxygen (A, P)
(< 6 Ins/L)
35 Grand River TotalDissolved Solids (A, P) Ontario 551 of 991 samples were above 200 mg/l. 'l'DS during 1977
Ontario (Agreement objective - not to exceed (MOE) 3 surveys off the river mouth in 1977.
200 nag/L)
36 Hhestley Harbour Total Coliform (A, 1’) Ontario Surveillance activities postponed until completion 1973
(Geometric Iaean of more than 5 samples (MOE) of remedial processes in 1978.
over 30-day period should not exceed
1000/100 IL)
Fecal Coliform (A, P)
(< 200/100 ml.)
Dissolved Oxygen (A, P)
(> 6.0 mg/L)
37 Conneaut Creek Dissolved Oxygen (A, P) Ohio Values of 5.7 mg/L recorded in late June in 1977
(> 6.0 lg/L) (OEPA) Conneaut Creek, and 3.0 mg/L in coastal waters
in September.
Total Dissolved Solids (A, P) Ohio Dissolved solids at 12 coastal stations ranged 1917
(< 200 mg/L) (OZPA) 131 - 285 mg/L during 1977.
Iron (A, P) Ohio Iron ranged 0.01 - 2.1 Ig/L during 1977. 1977
(< 0.03 mg/L) (DEM)
Zinc (A, P) Ohio Frequently below 0.01 in surface waters, but 1977
(< 0.003 mg/L) (DEPA) ranged < 0.01 - 0.24 mg/L in bottom samples.
38 Lake St. Clair Mercury in fish and Ontario Mercury levels have declined although levels still 1976
sediments (A - R) (MOE) exceed guideline of Dept. of Health and Helfare
of 0.5 ug/g.
LAKE: ONTARIO
39 Buffalo River Total Coliform (B, P) New York Monthly samples ranged from 3,500/100 ml. to 1977
(< 1,000/100 ml.) (NYSDEC) 94,000/100 mL.
Fecal Conform (B, P) New York All but 2 samples exceeded objective ranging 1977
(< 200/100 IL) (NYSDEC) from 9 to 3,500/100 mL.
#0 Niagara River Total Califorl (A, P) New York Shoreline samples acceptable. Midstreal values 1977
Upper Niagara (< 1,000/100 mi.) (NYSDEC) ranged from 10 to 3,600/100 IL. A samples
liver exceeding the objective.
Phenol (A, P) New York Values of < 1 to 6 ug/L recorded. 1977
(NYSDEC)
41 Lower Niagara Total Coliform (A, P) New York 4 samples exceeded objective, counts ranged fro- 1977
River (Geometric mean of S or more samples in (NYSDEC) 300 - 10,900/100 IL. Temporal variations
< 30-day period should not exceed encountered as a result of atom-rater runoff.
1,000/100 ml.)
Phenol (A, P) New York Ranged from < l ug/L to 20 ug/L with 1: samples 1977
(Substantially absent) (NYSDEC) exceeding the objective.
‘2 Mauth of Niagara Total coliform (A, P) New York Problem not expected to change until remedial 1976
River to Eighteen (< 1,000 counts/100 mL) (NYSDEC) practices are implemented.
Mile Creek
(Youngsth -
Oicott)
#3 Rochester Total Coliform (A, P) New York Total coliform ranged 770 - 48,000/100 mL. 1977
Embayment (Geometric mean of 5 or more samples (NYSDEC)
should not exceed 1,000/100 mL in
30-day period)
Fecal Coliform (A, P) New York Fecal coliform ranged 100 - l,lo00/100 mL. 1977
(Geometric mean should not exceed 200/ (NYSDEC)
100 ml. in 30-day period)
A - Sampled in boundary
waters
P - Violation of objective or standard with present discharge.
3 - Sampled in tributary to boundary waters.
R - Violation of objective or standard residual in nature.
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(A.
P)
On
ta
ri
o
10
of
60
me
as
ur
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e
ov
er
a
19
77
Ad
ol
ph
us
Re
ac
h
(>
6
mg
/L
)
(m
m
s
CC
lH
pe
ri
od
of
5
mo
nt
hs
.
Lo
we
st
me
as
ur
e
wa
s
1.
5
mg
/L
.
Cruises)
Nu
is
an
ce
Al
ga
e
Gr
ow
th
(A,
P)
On
ta
ri
o
To
ta
l
Ph
os
ph
or
us
me
an
s
of
59
ug
/L
an
d
hi
gh
er
19
77
(MOE) recorded.
46
To
ro
nt
o
Ha
rb
ou
r
&
Fe
ca
l
Co
li
fo
rm
(A,
P)
On
ta
ri
o
On
ly
da
il
y
sa
mp
li
ng
da
ta
fo
r
Fe
ca
l
an
d
To
ta
l
Fe
ca
l
19
77
Wa
te
rf
ro
nt
(A
gr
ee
me
nt
ob
je
ct
iv
e
—
ge
om
et
ri
t
me
an
of
(M
OE
)
an
d
Ph
os
ph
or
us
ha
s
be
en
an
al
yz
ed
.
Cr
ui
se
da
ta
no
t
le
ss
th
an
5
sa
mp
le
s
ta
ke
n,
no
t
ov
er
ha
s
no
t
be
en
pr
oc
es
se
d
at
da
te
of
wr
it
in
g
fo
r
a
30
—d
ay
pe
ri
od
,
sh
ou
ld
no
t
ex
ce
ed
To
ro
nt
o
Ha
rb
ou
r.
200/100 mL)
Th
e
Fe
ca
l
Co
li
fo
rm
ob
je
ct
iv
e
wa
s
vi
ol
at
ed
in
th
e
in
ne
r
ha
rb
ou
r
(A
ug
us
t
ge
om
et
ri
c
me
an
35
8/
10
0
mL
).
Ob
je
ct
iv
e
wa
s
ex
ce
ed
ed
35
2
of
ti
me
ov
er
a
fo
ur
mo
nt
h
pe
ri
od
in
th
e
in
ne
r
ha
rb
ou
r.
To
ta
l
Co
li
fo
rm
(A,
P)
On
ta
ri
o
Th
e
to
ta
l
co
li
fo
rm
ob
je
ct
iv
e
wa
s
vi
ol
at
ed
in
bo
th
19
77
(A
gr
ee
me
nt
ob
je
ct
iv
e
—
ge
om
et
ri
c
me
an
of
(H
OE
)
th
e
in
ne
r
ha
rb
ou
r
an
d
ou
te
r
ha
rb
ou
r.
no
t
le
ss
th
an
5
sa
mp
le
s
ta
ke
n,
no
t
ov
er
a 30—day period, should not exceed
1,000/100 mL)
Nu
is
an
ce
Al
ga
e
Gr
ow
th
(A.
P)
On
ta
ri
o
Hi
gh
ph
os
ph
or
us
le
ve
ls
we
re
fo
un
d
in
th
e
in
ne
r
19
77
(A
gr
ee
me
nt
—
Ar
ti
cl
e
Il
—
Se
c.
2)
(H
OE
)
ha
rb
ou
r
(m
ea
n
76
ug
/L
).
A
me
an
le
ve
l
of
40
(15
/1.
was found in the outer harbour.
#7
Ha
mi
lt
on
Ha
rb
ou
r
Di
ss
ol
ve
d
Ox
yg
en
(A,
P)
On
ta
ri
o
To
p
2 m
of
th
e
wa
te
r
co
lu
m
me
et
th
e
ob
je
ct
iv
e
19
77
(A
gr
ee
me
nt
ob
je
ct
iv
e
-
of
le
ss
th
an
(M
OE
)
wi
th
th
e
ex
ce
pt
io
n
of
th
e
so
ut
h-
ea
st
co
rn
er
of
6.
0
ug
/L
)
th
e
ha
rb
ou
r
wh
er
e,
on
se
ve
ra
l
oc
ca
si
on
s
in
Ju
ly
an
d
Se
pt
eb
er
.
19
77
.
th
e
13.
0.
co
nc
en
tr
at
io
ns
fell below 6.0 ug/L.
Ir
on
(A,
P)
On
ta
ri
o
Ma
xi
mu
m
co
nc
en
tr
at
io
n
1.
30
rag
/L.
Hi
gh
es
t
le
ve
ls
19
77
(A
gr
ee
me
nt
ob
je
ct
iv
e
-
sh
ou
ld
no
t
ex
ce
ed
(M
OE
)
at
so
ut
h—
ea
st
co
rn
er
of
th
e
ha
rb
ou
r.
0.3 mg/L)
Zi
nc
(A,
1’)
On
ta
ri
o
Ma
xi
mu
m
co
nc
en
tr
at
io
n
re
co
rd
ed
in
19
77
-
46
0
ug
/L
.
19
77
(P
ro
po
se
d
Ag
re
em
en
t
ob
je
ct
iv
e
30
Ug
/L
)
(H
OE
)
Ho
st
of
da
ta
re
co
rd
ed
ar
e
ab
ov
e
40
ug
/L
.
Nu
is
an
ce
Al
ga
e
Gr
ow
th
(A.
P)
On
ta
ri
o
Hi
gh
al
ga
e
cr
op
fr
eq
ue
nt
.
Ch
lo
ro
ph
yl
l
a
da
ta
no
t
19
77
(H
OE
)
av
ai
la
bl
e
fo
r
19
77
bu
t
al
ga
e
co
un
ts
si
mi
la
r
to
19
76
.
(3
00
-
140
0
mg
/m
2
ch
lo
ro
ph
yl
l
a
in
19
76
).
A
-
Sa
mp
le
d
in
bo
un
da
ry
wa
te
rs
.
B
-
Sa
mp
le
d
in
tr
ib
ut
ar
y
to
bo
un
da
ry
wa
te
rs
.
P
—
Vi
ol
at
io
n
of
ob
je
ct
iv
e
or
st
an
da
rd
wi
th
pr
es
en
t
di
sc
ha
rg
e.
R
-
Vi
ol
at
io
n
of
ob
je
ct
iv
e
or
st
an
da
rd
re
si
du
al
in
na
tu
re
.
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HH
I
E
N
I
I
Y
I
B
E
N
I
I
H
H
I
BﬂMPIIIJNIIS
Th
ir
ty
-e
ig
ht
pr
ev
io
us
ly
un
de
te
ct
ed
co
mp
ou
nd
s
we
re
id
en
ti
fi
ed
as
en
vi
ro
n—
men
tal
con
tam
ina
nts
in
fis
h
and
her
rin
g
gul
l
pop
ula
tio
ns
of
Lak
e
Ont
ari
o.
He
rr
in
g
gu
ll
s
an
d
co
ho
sa
lm
on
fr
om
th
e
op
en
lak
e
we
re
an
al
yz
ed
.
Ca
rp
an
d
no
rt
he
rn
pi
ke
we
re
sa
mp
le
d
fr
om
Ha
mi
lt
on
Ha
rb
ou
r
and
fr
om
th
e
co
nf
lu
en
ce
of
the
Rou
ge
and
Det
roi
t r
ive
rs.
Fou
r c
las
ses
of
com
pou
nds
wer
e i
den
tif
ied
(Ta
ble
3.
0—1
).
Th
es
e
in
cl
ud
e
ch
lo
ri
na
te
d
be
nz
en
es
(b
y—
pr
od
uc
ts
in
the
ma
nu
fa
ct
ur
e
of
chl
ori
nat
ed
hyd
roc
arb
ons
),
suc
h
as
tet
ra—
,
pen
ta—
,
and
hex
ach
lor
obe
nze
ne
whi
ch
wer
e
fou
nd
in
her
rin
g
gul
l
egg
s w
ith
con
cen
tra
tio
ns
of
0.0
3
mg/
kg,
0.0
1 m
g/k
g,
and
0.5
mg/
kg,
res
pec
tiv
ely
.
Lev
els
of
mir
ex
rel
ate
d
com
pou
nds
wer
e
0.0
3 m
g/k
g
for
2,8
dih
ydr
omi
rex
,
0.0
4 m
g/k
g f
or
lO—
mon
ohy
dro
mir
ex,
1.0
mg/
kg
for
8-m
ono
—
hy
dr
om
ir
ex
an
d
2.6
mg
/k
g
for
mi
re
x.
So
me
24
po
ly
nu
cl
ea
r
ar
om
at
ic
hy
dr
oc
ar
bo
ns
wer
e
ide
nti
fie
d i
n a
dul
t h
err
ing
gul
ls
fro
m t
he
Kin
gst
on
are
a i
n t
he
ug/
kg
ran
ge
and
in
ca
rp
an
d
no
rt
he
rn
pi
ke
sa
mp
le
s
in
th
e
ng
/k
g
ra
ng
e.
Th
es
e
co
mp
ou
nd
s
ar
is
e
fro
m a
var
iet
y o
f s
our
ces
lar
gel
y a
s a
res
ult
of
the
com
bus
tio
n o
f f
oss
il
fuel
s.
Com
pou
nds
ide
nti
fie
d
fro
m
thi
s c
las
s
inc
lud
ed
nin
e
kno
wn
or
sus
pec
ted
car
cin
oge
ns
whi
ch
are
ide
nti
fie
d
in
Tab
le
3.0
—1.
Pol
ynu
cle
ar
aro
mat
ic
hyd
roc
arb
ons
(PA
Hs)
hav
e
bee
n f
oun
d
to
occ
ur
in
a v
ari
ety
of
fre
shw
ate
r
and
mar
ine
sed
ime
nts
and
ass
oci
ate
d
ben
thi
c
fau
na,
ter
res
tri
al
rai
ls,
and
in
the
atm
osp
her
e.
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COMPOUND
TABLE 3. 0—1
HERRING GULL
(LAKE ONTARIO)
I
CH
LO
RI
NA
TE
D
BE
NZ
EN
ES
o
o
u
a
w
a
r
i
—
I
.
dichlorobenzene
trichlorobenzene
t
e
t
r
a
c
h
l
o
r
o
b
e
n
z
e
n
e
(
a
)
t
e
t
r
a
c
h
l
o
r
o
b
e
n
z
e
n
e
(
b
)
pentachlorobenzene
trichloroethylene
tetrachloroethylene
hexachlorobenzene
II
M
I
R
E
X
—R
E
L
A
T
E
D
CO
MP
OU
ND
S
9.
10.
ll.
12.
2,8, dihydromirex
5
,
1
0
,
d
i
h
y
d
r
o
m
i
r
e
x
8 monohydromirex
10 monohydromirex
II
I
PE
ST
IC
ID
E
DE
RI
VA
TI
VE
S
l3
.
c
i
s
n
o
n
a
c
h
l
o
r
14
.
t
r
a
n
s
n
o
n
a
c
h
l
o
r
IV
.
PO
LY
NU
CL
EA
R
AR
OM
AT
IC
HYDROCARBONS
15. naphthalene
l6
.
Z
—
m
e
t
h
y
l
n
a
p
h
t
h
a
l
e
n
e
l7
.
l
-
m
e
t
h
y
l
n
a
p
h
t
h
a
l
e
n
e
18. biphenyl
*19. acenaphthene
20
.
di
me
th
yl
na
ph
th
al
en
e
21. fluorene
*22. anthracene
*23. phenanthrene
24
.
l
—p
h
e
n
yl
n
a
p
h
t
h
a
l
e
n
e
25
.
l-
me
th
yl
p
h
e
n
a
n
t
h
r
e
n
e
26
.
l
—
m
e
t
h
y
l
a
n
t
h
r
a
c
e
n
e
27
.
2-
me
th
yl
an
th
ra
ce
ne
28
.
2—
me
th
yl
p
h
e
n
a
n
t
h
r
e
n
e
29
.
9-
me
th
yl
an
th
ra
ce
ne
*30. fluoranthene
*31. pyrene
32
.
l
,
2
—
b
e
n
z
o
f
l
u
o
r
e
n
e
33
.
2
,
3
—
b
e
n
z
o
f
l
u
o
r
e
n
e
34. chrysene
*3
5.
b
e
n
z
o
—
(
a
)
-
p
y
r
e
n
e
*36. perylene
*3
7.
d
i
b
e
n
z
-
(
a
,
h
)
-
a
n
t
h
r
a
c
e
n
e
*38. coronene
*
-
k
n
o
w
n
or
s
u
s
p
e
c
t
e
d
c
a
r
c
i
n
o
g
e
n
s
.
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
‘
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
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FISH
(COHO SALMON)
(LAKE ONTARIO)
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
(CARP)
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
>
<
 
R
E
C
E
N
T
L
Y
I
D
E
N
T
I
F
I
E
D
C
O
M
P
O
U
N
D
S
IN
T
H
E
L
O
W
E
R
G
R
E
A
T
L
A
K
E
S
(NORTHERN
PIKE)
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
 :1
Pl
AN
NH
I
19
78
SI
II
WH
ll
AN
BE
ABIWIIIES
Table 4.0—1 summarizes the activities planned by the various agencies for
each lake in 1978 along with associated committed costs. The Lake Erie cost
reflects the fact that 1978 is the first of the two-year intensive surveillance
program planned for this lake as recommended in the Great Lakes International
Surveillance Plan (GLISP).
A comparison of agency costs between 1977 and 1978 is presented in Table
4.0-2. While some progress in funding allocation has been made between these
two years, it is readily apparent that there is still a substantial shortfall of
approximately $5.4 million between the 1978 committed funds and the estimated
$14.7 million required currently to fully implement the plan over the 9—year
period 1978 to 1986.
The immediate impact of this has been a reduction in the planned intensive
assessment for Lake Erie in 1978. Specifically, there will be a 40% reduction
in the planned United States nearshore program, and intensive nearshore studies,
as planned along the Canadian shoreline, will be limited to annual programs.
Inadequate funding might result over the longer term in a similar curtailment of
activities planned for the other lakes. For example, annual programs planned on
the other Great Lakes for 1978 to examine all problem areas will not be implemented
nor will the enhanced tributary monitoring be initiated in Ontario. Absence of
these two activities, in particular, will seriously jeopardize the ability of
the Parties to achieve the objectives of the Surveillance Plan within the intent
of the Agreement.
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1978
PLANNED
SURVEILLANCE
ACTIVITIES
 
.
‘
PRUMRRM
I
LAKE
AGENCY
PROGRAM
DESCRIPTION
I
15h}
l.
ONTARIO
DFE
(i)
Nine
cruises
on
Lake
Ontario
between
mid—March
and
November
covering
94
;
stations/cruise
for
physical,
chemical,
biological,
and
radiological
parameters.
(ii)
'Routine
surveillance
of
the
St.
Lawrence
and
Niagara
River
including
use
of
continued
monitoring
techniques.
J
11).?
 
(iii)
Measurement
of
atmospheric
loading
(wet
and
dry
deposition)
at
tour
locations
on
the
Canadian
shoreline
of
the
lake
for
nutrients,
major
ions,
and
metals.
  
organic
contaminants
at
five
stations
in
the
open
lake
(in
cooperation
wiIh
OMNR)
 
I
(iv)
Collections
of
fish
and
other
aquatic
biota
for
the
analyses
of
metals
and
(v)
Assessment
of
breeding
biology
of
two
herring
gull
colonies
on
the
lake
and
I
determination
of
the
concentrations
of
12
common
Of
compounds,
meriurv,
and
arsenh
MOE
(i)
Two
cruises
covering
160
stations/cruise
on
western
Lakc
(Mtario
from
Oshawa
to
the
Niagara
River
for
chemical,
phy.ical.
and
biologIcal
parameters.
(ii)
Weekly
samples
from
water
intakes
along
the
Canadian
\hnrcllnc
Ior
biological
parameters.
emIral
and
  
_
6
6
_
(iii)
Surveys
of
problem
areas.
.%
 
(iv)
Routine
monitoring
of
tributaries
to
Lake
Ontario.
(v)
Collection
of
fish
for
analyses
of
metals
and
organic
contaminant»
at
\vlvclvd
nearshore
sites
along
the
Canadian
shoreline
(In
cooperation
with
OMNR)
 
NYSDEC
(i)
Monthly
chemical,
physical,
and
bacteriological
sampling
of
the
(6
stations)
and
St.
Lawrence
River
(1
station).
'agara
vcr
(ii)
Monthly
sampling
of
10
major
tributaries
to
Lake
Ontario
for
similar
parameters.
iO0.0
 
}
(iii)
Collection
and
analysis
of
various
fish
species
to
determine
trends
in
mircx,
other
organochlorines
and
heavy
metals
in
nearshore
areas
and
tributarics
oi
I
Lake
Ontario
and
St.
Lawrence
River.
(iv)
Monthly
samples
at
water
intahes
along
the
U.S.
shoreline
of
thy
lake.
U.S.
EPA
(i)
Nearshore
('25
w
depth)
monitoring
program
for
physical,
chemical,
and
(Region
II,
biological
parameters.
60.0
Rochester)
U.S.
FWS
(i)
Collections
of
fish
samples
for
contaminants
analysis
at
two
stations.
gs./
SUB—TOTAL
FOR
LAKE
ONTARIO
,
i
’l
.Q
,c-
    
'
a a
'_,-,.....—<v'
-
A
..
~
 
V‘_
“.1.
.
i
 a...
He
s
 
-
6
7
-
Tab
le
4.0
-1
-
 
v-v-
> -
~v W
- U
19
78
Pl
an
ne
d
Su
rv
ei
ll
an
ce
Ac
ti
vi
ti
es
(c
on
t'
d.
)
LA
KE
AGE
NCY
PR
OG
RA
M
DE
SC
RI
PT
IO
N
PR
OG
RA
M
CO
ST
(SK)
 
2
.
ER
IE
 
DF
E
MO
E
& M
NR
 
NYS
DEC
U.
S.
EP
A
(Re
gio
n
V,
Ch
ic
ag
o)
PDER
/ECD
H
OE
PA
HD
NR
U.S.
FWS
 
(i)
(ii)
(i)
(i)
(ii)
(i)
(1
1)
Me
as
ur
em
en
t
of
ra
di
ol
og
ic
al
pa
ra
me
te
rs
.
Co
ll
ec
ti
on
of
fi
sh
an
d
ot
he
r
aq
ua
ti
c
bi
ot
a
fo
r
an
al
ys
es
of
me
ta
ls
an
d
or
ga
ni
c
co
nt
am
in
an
ts
at
fi
ve
st
at
io
ns
in
th
e
op
en
la
ke
(i
n
co
op
er
at
io
n
wi
th
OM
NR
).
As
se
ss
me
nt
of
br
ee
di
ng
bi
ol
og
y
of
6
he
rr
in
g
gu
ll
co
lo
ni
es
on
th
e
la
ke
an
d
in
te
ns
iv
e
an
al
ys
is
of
to
xi
c
co
mp
ou
nd
s,
me
rc
ur
y,
an
d
ar
se
ni
c.
Me
as
ur
em
en
t
of
at
mo
sp
he
ri
c
lo
ad
in
gs
(w
et
an
d
dr
y
de
po
si
ti
on
)
at
2
lo
ca
ti
on
s
on
La
ke
Er
ie
sh
or
el
in
e
fo
r
sa
me
pa
ra
me
te
rs
as
li
st
ed
fo
r
La
ke
On
ta
ri
o.
Th
re
e
cr
ui
se
s
co
ve
ri
ng
10
0
st
at
io
ns
/c
ru
is
e
in
th
e
Ca
na
di
an
po
rt
io
n
of
th
e
we
st
er
n
ba
si
n
of
La
ke
Er
ie
be
tw
ee
n
Pt
.
Pe
le
e
an
d
th
e
De
tr
oi
t
Ri
ve
r
fo
r
ch
em
ic
al
,
ph
ys
ic
al
,
an
d
bi
ol
og
ic
al
pa
ra
me
te
rs
.
Ro
ut
in
e
su
rv
ey
of
pr
ob
le
m
are
a.
We
ek
ly
sa
mp
le
s
fr
om
wa
te
r
in
ta
ke
s
on
th
e
Ca
na
di
an
sh
or
el
in
e
fo
r
ch
em
ic
al
an
d
bi
ol
og
ic
al
pa
ra
me
te
rs
.
Ro
ut
in
e
mo
ni
to
ri
ng
of
tr
ib
ut
ar
ie
s
to
La
ke
Er
ie
.
Co
ll
ec
ti
on
s
of
fi
sh
fo
r
me
ta
ls
an
d
or
ga
ni
c
co
nt
am
in
an
ts
at
se
le
ct
ed
si
te
s
al
on
g
th
e
Ca
na
di
an
sh
or
el
in
e
(in
co
op
er
at
io
n
wi
th
OM
NR
).
Th
re
e
cr
ui
se
s
(50
st
at
io
ns
/c
ru
is
e)
co
ve
ri
ng
tr
an
se
ct
s
on
th
e
De
tr
oi
t
Ri
ve
r.
Mo
nt
hl
y
ch
em
ic
al
,
ph
ys
ic
al
,
an
d
ba
ct
er
io
lo
gi
ca
l
sa
mp
li
ng
at
wa
te
r
in
ta
ke
s
al
on
g
the
New
Yor
k
por
tio
n
of
the
Lak
e
Eri
e
sho
rel
ine
.
Op
en
lak
e
sa
mp
li
ng
(12
cr
ui
se
s)
for
ph
ys
ic
al
,
ch
em
ic
al
,
and
bi
ol
og
ic
al
pa
ra
me
te
rs
.
Nea
rsh
ore
sur
vei
lla
nce
con
duc
ted
und
er
con
tra
ct
to:
(a)
St
at
e
Un
iv
er
si
ty
of
N.
Y.
at
Bu
ff
al
o:
12
cr
ui
se
s
(78
st
at
io
ns
)
co
ve
ri
ng
th
e
are
a
fro
m
Buf
fal
o
to
Con
nea
ut.
(b)
He
id
el
be
rg
Un
iv
er
si
ty
:
12
cr
ui
se
s
(91
st
at
io
ns
)
co
ve
ri
ng
th
e
ar
ea
fr
om
Ash
tab
ula
to
Ver
mil
lio
n.
(c)
Oh
io
St
at
e
Un
iv
er
si
ty
:
to
the
Det
roi
t
Riv
er.
12
cr
ui
se
s
(77
st
at
io
ns
)
co
ve
ri
ng
th
e
ar
ea
fr
om
Hu
ro
n
Me
as
ur
em
en
t
of
at
mo
sp
he
ri
c
lo
ad
in
gs
(we
t
and
dry
)
at
fou
r
si
te
s
on
La
ke
Eri
e
sh
or
el
in
e
for
nu
tr
ie
nt
s,
ma
jo
r
ion
s,
or
ga
ni
cs
,
and
me
ta
l
(co
sts
in
cl
ud
e
en
ha
nc
ed
tr
ib
ut
ar
y
st
udy
for
PLUA
RG
on
Grea
t L
akes
).
Th
re
e
cr
ui
se
s
(9
st
at
io
ns
/c
ru
is
e)
in
ne
ar
sh
or
e
Pe
nn
sy
lv
an
ia
wa
te
rs
(x2
5
w)
of
La
ke
Er
ie
for
ch
em
ic
al
,
ph
ys
ic
al
,
an
d
bi
ol
og
ic
al
pa
ra
me
te
rs
.
Re
gu
la
r
sa
mp
li
ng
of
13
tr
ib
ut
ar
ie
s
fo
r
ph
ys
ic
al
an
d
ch
em
ic
al
pa
ra
me
te
rs
in
cl
ud
in
g
met
als
and
tox
ic
sub
sta
nce
s.
Re
gu
la
r
sa
mp
li
ng
of
5
wa
te
r
in
ta
ke
s
fo
r
ph
ys
ic
al
,
ch
em
ic
al
,
an
d
bi
ol
og
ic
al
pa
ra
me
te
rs
inc
lud
ing
met
als
and
tox
ic
sub
sta
nce
s.
Si
xt
ee
n
cr
ui
se
s
(54
st
at
io
ns
)
al
on
g
tr
an
se
ct
s
in
the
De
tr
oi
t
Ri
ver
for
ph
ys
ic
al
,
che
mic
al,
and
bio
log
ica
l p
ara
met
ers
.
Co
ll
ec
ti
on
of
sa
mp
le
s
at
wa
te
r
in
ta
ke
s
and
tr
ib
ut
ar
ie
s
for
ch
em
ic
al
,
ph
ys
ic
al
,
and
bio
log
ica
l p
ara
met
ers
.
Co
ll
ec
ti
on
of
fis
h
for
me
ta
ls
and
or
ga
ni
cs
an
al
ys
es
at
2 s
ta
ti
on
s
in
the
ma
in
po
rt
io
n
of
Lak
e
Eri
e
plu
s
one
sta
tio
n
in
Lak
e
St.
Cla
ir.
SU
B-
TO
TA
L
FO
R
LA
KE
ER
IE
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.0
3
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0
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0
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.0
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 -
5
8
-
tabl
e 4.
0-1
— 19
78 P
lann
ed S
urve
illa
nce
Acti
viti
es (
cont
'4,)
 
  
AGENCY
PROGRAM DESCRIPTION
PROGRAM COST
(SK)
3.
HU
RO
N
4. SU
PERIO
R
DPE
U.S. FHS
DFE
MP
CA
MD
NR
HD
NR
U.S. PHS
(1)
(ii)
(i
)
(1)
(11)
(111)
(1)
(11)
(1)
(ii)
(1)
(11)
(11
1)
(i)
(ii)
(1
)
(1
1)
(1)
(11)
(ii
i)
(1)
Measur
ement
of atm
ospher
ic lo
adings
(vet a
nd dry
deposi
tion)
at two
locati
ons o
n
the lak
e for s
ame par
ameters
as Lake
Ontario
.
Assessm
ent of
breedin
g biolo
gy of t
wo herr
ing gul
l colon
ies on
the lak
e and d
eter-
minati
on of
the co
ncentr
ations
of 12
common
0C com
pounds
, mer
cury,
and ar
senic.
Two sta
tions s
ampled
in main
lake fo
r fish
metal a
nd orga
nic con
tents.
Routine s
urveillan
ce of St.
Clair Riv
er.
Routin
e moni
toring
of the
tribut
aries
to Lak
e Huro
n.
Surveys of pr
oblem areas (
Table 2.2—15).
Samplin
g of wa
ter int
akes an
d tribu
taries
for phy
sical,
chemica
l, and
biologi
cal
param
eters
.
Collect
ions of
fish on
Lakes H
uron an
d St. C
lair fo
r conta
minants
analyse
s (part
of
GLECS p
rogram
in coop
eration
with MD
A and M
DPH).
SUB—TO
TAL FO
R LAK
E HURO
N
Measure
ment of
atmosph
eric l
oadings
(wet an
d dry d
epositi
on) at
two loc
ations
on the
lake fo
r same
paramet
ers as
listed
for Lak
e Ontar
io.
Assessm
ent of
the bre
eding b
iology
of two
herring
gull co
lonies
on the
lake an
d
determi
nation
of the
concent
rations
of 12 c
ommon 0
C compo
unds, m
ercury
and ars
enic.
Routine s
urveillan
ce of St.
Marys Riv
er.
Routin
e moni
toring
of tri
butari
es to
Lake S
uperio
r.
Survey
s of
proble
m area
s.
Monthly
intensi
ve samp
ling of
the St.
Louis a
nd Beav
er Rive
rs for
physica
l, che
mical
and biological
parameters.
Analys
is of
fish s
amples
for to
xic su
bstanc
es and
collec
tion
and an
alysis
of
sedime
nt sam
ples a
t the
specif
ic EPA
nation
al pro
gram
statio
ns.
Sampli
ng at
water
intake
s and
tribut
aries
for ph
ysical
, che
mical,
and bi
ologic
al
parameters.
Collect
ions of
fish fo
r conta
minants
analyse
s (part
of GLEC
S progr
am in c
ooperat
ion
with MDA
and MDPH)
.
Monthly
samplin
g of 4
tributa
ries.
Collec
tion o
f fish
sample
s for
analys
is of
pestic
ides a
nd PCB
s.
Collect
ion of
water
and sed
iment s
amples
for gen
eral ch
emistry
, radi
oactivi
ty, and
organic c
ontaminan
ts.
Fish co
llectio
ns at 2
station
s for m
etal an
d organ
ic cont
aminant
analysi
s.
SUB—TO
TAL FO
R LAKE
SUPERI
OR
84.1
33
0.
0
85.5
224.0
11.0
37.0
60.0
26.7
525.1
444.2
     
-
6
9
-
Ta
bl
e
4.
0-
1
-
19
78
Pl
an
ne
d
Su
rv
ei
ll
an
ce
Ac
ti
vi
ti
es
(c
on
t'
d.
)
 
LA
KE
AG
EN
CY
PR
OG
RA
M
DE
SC
RI
PT
IO
N
PR
OG
RA
M
CO
ST
(S
K)
5.
MI
CH
IG
AN
MD
NR
ISBH
WD
NR
DF
E
U.
S.
FW
S
Sa
mp
li
ng
at
wa
te
r
in
ta
ke
s
an
d
tr
ib
ut
ar
ie
s
fo
r
ph
ys
ic
al
,
ch
em
ic
al
,
an
d
bi
ol
og
ic
al
pa
ra
me
te
rs
.
Co
ll
ec
ti
on
s
of
fi
sh
fo
r
an
al
ys
is
of
co
nt
am
in
an
ts
(a
s
pa
rt
of
GL
EC
S
pr
og
ra
m
in
co
op
er
at
io
n
wi
th
MD
A
an
d
MD
PH
).
In
it
ia
ti
on
of
th
re
e—
ye
ar
sa
mp
li
ng
pr
og
ra
m
to
ga
th
er
ba
ck
gr
ou
nd
da
ta
on
ph
ys
ic
al
,
ch
em
ic
al
,
an
d
bi
ol
og
ic
al
pa
ra
me
te
rs
an
d
ev
al
ua
te
th
e
wa
te
r
qu
al
it
y
mo
ni
to
ri
ng
pr
og
ra
m
fr
om
5
wa
te
r
in
ta
ke
s.
Co
nt
in
uo
us
mo
ni
to
ri
ng
of
th
e
Fo
x
Ri
ve
r
at
5
st
at
io
ns
.
Fi
sh
co
ll
ec
ti
on
s
at
ma
in
la
ke
si
te
s
as
we
ll
as
tr
ib
ut
ar
ie
s
fo
r
an
al
ys
is
of
pe
st
ic
id
es
an
d
PC
BS
.
Co
ll
ec
ti
on
of
wa
te
r
an
d
se
di
me
nt
sa
mp
le
s
fo
r
ge
ne
ra
l
ch
em
is
tr
y,
ra
di
oa
ct
iv
it
y,
an
d
or
ga
ni
c
co
nt
am
in
an
ts
.
As
se
ss
me
nt
of
br
ee
di
ng
bi
ol
og
y
of
tw
o
he
rr
in
g
gu
ll
co
lo
ni
es
on
th
e
La
ke
an
d
de
te
rm
in
at
io
n
of
th
e
co
nc
en
tr
at
io
ns
of
12
co
mm
on
0C
co
mp
ou
nd
s,
me
rc
ur
y,
an
d
ar
se
ni
c.
Co
ll
ec
ti
on
of
fi
sh
fo
r
co
nt
am
in
an
t
an
al
ys
is
at
th
re
e
st
at
io
ns
.
SU
B-
TO
TA
L
FO
R
LA
KE
MI
CH
IG
AN
110
.0
200
.0
23.75
31
.2
40
.0
404.9
  
TO
TA
L
CO
ST
FO
R
19
78
SU
RV
EI
LL
AN
CE
AC
TI
VI
TI
ES
La
ke
On
ta
ri
o
.
.
.
.
.
.
.
.
.
.
.
.
.
.
$3
,2
20
.4
La
ke
Er
ie
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
4,
86
0.
6
La
ke
Hu
ro
n.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
52
5.
1
La
ke
Su
pe
ri
or
.
.
.
.
.
.
.
.
.
.
.
.
.
.
44
4.
2
La
ke
Mi
ch
ig
an
.
.
.
.
.
.
.
.
.
.
.
.
.
.
40
4.
9
 
To
ta
l
.
.
.
.
.
.
.
.
.
$9
.4
55
.2
   
  
TABLE 4.0-2
COMPARISON OF 1977 AND 1978
GREAT LAKES APPROVED SURVEILLANCE COSTS
 
($10
JURISDICTION 1977 1978
UNITED ‘ UNITED
STATES CANADA STATES CANADA
U.S. EPA — REGION V
1,465.0
3,500.0*
E.S. EPA — REGION 11
56.4
60.0
U.S. FWS
224.0
160.0
CANADA (DFE)
2,493.0
2,671.4
ONTARIO (MOE & MNR)
1,870.0
2,045.0
MINNESOTA (MPCA) 6.3 11.0
WISCONSIN (WDNR) 22.0 83.75
INDIANA (ISBH) 104.0 200.0
MICHIGAN (MDNR) 485.0 485.0
OHIO (OEPA)
24.0
80.0
PENNSYLVANIA (PDNR) 27.0 29.0
NEW YORK (NYSDEC) 244.0 130.0
TOTALS
2,657.7
4,363.0
4,738.75
4,716.4
COMBINED TOTALS 7,020.7 9,455.2
* — includes monies to PLUARG for increased tributary monitoring.
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14
.1
LA
KE
ER
IE
SU
RV
EI
LL
AN
CE
PL
AN
-
A
SU
MM
AR
Y
Un
de
r
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
of
19
72
,
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Bo
ar
d
di
re
ct
ed
th
e
Su
rv
ei
ll
an
ce
Su
bc
om
mi
tt
ee
to
de
ve
lo
p
an
d
im
—
pl
em
en
t
pr
og
ra
ms
to
de
te
rm
in
e
th
e
pr
es
en
t
st
at
us
an
d
tr
en
ds
of
wa
te
r
qu
al
it
y.
To
ac
hi
ev
e
th
is
ob
je
ct
iv
e,
a
un
if
or
m
su
rv
ei
ll
an
ce
ef
fo
rt
wa
s
re
qu
ir
ed
,
an
d
an
in
te
rn
at
io
na
l
su
rv
ei
ll
an
ce
pl
an
wa
s
an
es
se
nt
ia
l
co
mp
on
en
t
[A
rt
ic
le
VI
,
l(
c)
]
in
th
e
at
te
mp
t
to
de
te
rm
in
e
wa
te
r
qu
al
it
y
an
d
tr
en
ds
.
Th
e
Su
rv
ei
ll
an
ce
Su
bc
om
mi
tt
ee
de
ve
lo
pe
d
th
e
La
ke
Er
ie
Wo
rk
Gr
ou
p
to
de
si
gn
an
in
te
rn
at
io
na
l
su
rv
ei
ll
an
ce
pl
an
fo
r
La
ke
Er
ie
to
be
im
pl
em
en
te
d
du
ri
ng
th
e
19
78
fi
el
d
ye
ar
.
Ge
ne
ra
l
ob
je
ct
iv
es
of
th
e
pl
an
in
cl
ud
e:
1)
To
se
ar
ch
fo
r,
mo
ni
to
r,
an
d
qu
an
ti
fy
vi
ol
at
io
ns
of
th
e
Ag
re
em
en
t
objectives.
2)
To
mo
ni
to
r
lo
ca
l
an
d
wh
ol
e
la
ke
re
sp
on
se
to
ab
at
em
en
t
me
as
ur
es
an
d
to
id
en
ti
fy
em
er
gi
ng
pr
ob
le
ms
.
3)
De
te
rm
in
e
th
e
ca
us
e—
ef
fe
ct
re
la
ti
on
sh
ip
s
be
tw
ee
n
wa
te
r
qu
al
it
y
an
d
in
pu
ts
in
or
de
r
to
de
ve
lo
p
th
e
ap
pr
op
ri
at
e
re
me
di
al
/p
re
ve
nt
at
iv
e
actions.
Th
e
La
ke
Er
ie
Su
rv
ei
ll
an
ce
Pl
an
wa
s
pr
ep
ar
ed
by
th
e
La
ke
Er
ie
Wo
rk
Gr
ou
p
in
co
ns
ul
ta
ti
on
wi
th
re
co
gn
iz
ed
ex
pe
rt
s
an
d
in
pu
t
fr
om
sp
ec
ia
li
ze
d
wo
rk
gr
ou
ps
-e
st
ab
li
sh
ed
un
de
r
th
e
au
sp
ic
es
of
th
e
IJ
C.
So
me
se
ct
io
ns
in
cl
ud
ed
in
th
e
La
ke
Er
ie
Su
rv
ei
ll
an
ce
Pl
an
ha
ve
be
en
de
ve
lo
pe
d
by
sp
ec
ia
l
wo
rk
gr
ou
ps
.
Th
e
se
ct
io
ns
su
bm
it
te
d
by
th
ei
r
re
sp
ec
ti
ve
wo
rk
gr
ou
ps
ar
e:
At
mo
sp
he
ri
c
In
pu
ts
,
CZ
ad
op
ho
ra
,
Fi
sh
Co
nt
am
in
an
ts
,
Wi
ld
li
fe
Co
nt
am
in
an
ts
,
Ra
di
oa
ct
iv
it
y,
Ni
ag
ar
a
Ri
ve
r,
Da
ta
Qu
al
it
y,
an
d
Da
ta
In
te
rp
re
ta
ti
on
an
d
Ma
na
ge
me
nt
.
Al
th
ou
gh
so
me
ed
it
in
g
by
th
e
La
ke
Er
ie
Wo
rk
Gr
ou
p
wa
s
ne
ce
ss
it
at
ed
to
ma
ke
th
ei
r
de
si
gn
sp
ec
if
ic
to
La
ke
Er
ie
,
th
ei
r
ba
si
c
co
nc
ep
ts
an
d
de
ta
il
s
re
ma
in
in
ta
ct
.
Th
e
La
ke
Er
ie
Su
rv
ei
ll
an
ce
Pl
an
is
se
gm
en
te
d
in
to
si
x
ma
jo
r
de
si
gn
co
m—
po
ne
nt
s.
Th
e
de
si
gn
co
mp
on
en
ts
ar
e:
in
pu
ts
,
wh
ol
e
la
ke
,
ou
tf
lo
ws
,
da
ta
qu
al
it
y,
da
ta
ma
na
ge
me
nt
,
an
d
re
po
rt
in
g.
In
pu
ts
to
La
ke
Er
ie
in
cl
ud
e
th
e
tr
ib
ut
ar
y,
po
in
t
so
ur
ce
,
at
mo
sp
he
ri
c,
an
d
co
nn
ec
ti
ng
ch
an
ne
ls
(c
om
pr
is
ed
of
th
e
St
.
Cl
ai
r
an
d
De
tr
oi
t
ri
ve
rs
an
d
La
ke
St
.
Cl
ai
r)
su
b-
co
mp
on
en
ts
.
Th
e
wh
ol
e
la
ke
co
mp
on
en
t
co
ns
is
ts
of
th
e
ne
ar
sh
or
e
ar
ea
s,
wa
te
r
in
ta
ke
s,
be
ac
he
s,
CZ
ad
op
ho
ra
,
ma
in
la
ke
,
fi
sh
co
nt
am
in
an
ts
,
wi
ld
li
fe
co
nt
am
in
an
ts
,
an
d
ra
di
oa
ct
iv
it
y
su
b-
co
mp
on
en
ts
.
Bo
th
an
nu
al
an
d
in
te
ns
iv
e
ef
fo
rt
s
ha
ve
be
en
in
co
rp
or
at
ed
in
th
e
de
si
gn
.
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A
survey
schedule
is
presented
in Table
4.1—1
and
the
programme design
is
fully discussed in the plan.
The design of the surveillance plan represents
an increase in monitoring effort over current levels,
both in terms of scope
and cost.
An essential part of any surveillance effort is uniform and effective
reporting
of
findings.
Consequently,
the
surveillance
effort
will
culminate
in the publication of "state-of—the-lake" reports in time for the Commission
meetings.
The reports will vary in scope and detail according to the schedule
for
intensive
surveys.
The
first
detailed
"state—of-the—lake"
assessments
will
be
reported
in 1981
for
Lake Erie
and
in 1986
for
the
connecting
channels.
General
"state—of-the—lake"
assessments
will be
reported
in the
intervening
years.
The
degree
to
which
this
plan
is
implemented
depends
largely
on
the
resources
provided
by
the
jurisdictions
to
collect
samples;
to
analyze
them
for
physical,
chemical,
and
biological
constituents;
and
to
interpret
and
report
the resulting
information
(Section
4).
Additionally,
several
specific
activities
must
be
accomplished
and
integrated
if
the
plan
objectives
are
to
be fulfilled.
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 TABLE
4.1-1
LAK
E E
RIE
SUR
VEI
LLA
NCE
PLA
N
SURVEY SCHEDULE
ANNU
AL
INTE
NSIV
E SU
RVEY
SCHE
DULE
SURV
EY
1978
1979
1980
1981
1982
1983
1984
1985
1986
 
CO
MP
ON
EN
T
7
3
-
INP
UTS
Tribu
tarie
s
Point Sources
Atmos
pheri
c
Con
nec
tin
g C
han
nel
s
N
N
N
St.
Cla
ir
and
Det
roi
t R
ive
rs
Lak
e S
t.
Cla
ir
N
i
x
:
WHO
LE
LAK
E
Nears
hore
Water
Intake
s
Beaches
CZado
phora
Main
Lake
Fish
Cont
amin
ants
Wildl
ife C
ontam
inant
s
N
N
N
N
X
N
N
OUTFLOWS
Niaga
ra Ri
ver
X
    
   
  
4
.
2
D
A
T
A
Q
U
A
L
I
T
Y
A
S
S
U
R
A
N
C
E
Th
e
Da
ta
Qu
al
it
y
Wo
rk
Gr
ou
p
(D
QW
G)
wa
s
es
ta
bl
is
he
d
to
en
su
re
co
mp
ar
ab
il
it
y
an
d
cr
ed
ib
il
it
y
am
on
g
al
l
th
e
ge
ne
ra
to
rs
of
en
vi
ro
nm
en
ta
l
da
ta
.
Th
e
DQ
WG
sp
on
so
re
d
a
la
rg
e
sc
al
e
in
te
rn
at
io
na
l
in
te
rl
ab
or
at
or
y
co
mp
ar
is
on
in
De
ce
mb
er
19
77
.
P
r
e
p
a
r
e
d
sa
mp
le
s
wi
t
h
se
ve
ra
l
c
o
n
c
e
n
t
r
a
t
i
o
n
s
of
me
ta
ls
,
nu
tr
ie
nt
s,
an
d
m
a
j
o
r
io
ns
w
e
r
e
se
nt
to
al
l
th
e
la
bo
ra
to
ri
es
e
xp
e
c
t
e
d
to
p
a
r
t
i
c
i
p
a
t
e
in
th
e
L
a
k
e
Er
ie
in
te
ns
iv
e
st
ud
y.
Ni
ne
te
en
of
th
e
24
la
bo
ra
to
ri
es
re
sp
on
de
d
al
th
ou
gh
no
t
al
l
sa
mp
le
s
we
re
an
al
yz
ed
by
al
l
la
bs
.
By
mi
d-
Ja
nu
ar
y,
al
l
re
sp
on
di
ng
la
bo
ra
to
ri
es
ha
d
be
en
no
ti
fi
ed
of
th
ei
r
pe
rf
or
ma
nc
e
re
la
ti
ve
to
th
e
ot
he
r
la
bo
ra
to
ri
es
an
d
al
l
ob
vi
ou
s
pr
ob
le
ms
we
re
id
en
ti
fi
ed
an
d
di
sc
us
se
d.
Th
e
ma
jo
r
co
nc
lu
si
on
is
th
at
th
e
la
bo
ra
to
ri
es
th
at
co
nt
ri
bu
te
mo
st
of
th
e
Gr
ea
t
La
ke
s
da
ta
do
ac
ce
pt
ab
le
work.
Fo
r
in
te
rn
at
io
na
l
su
rv
ei
ll
an
ce
ac
ti
vi
ti
es
,
th
e
fo
ll
ow
in
g
Qu
al
it
y
As
su
ra
nc
e
Po
li
cy
is
be
in
g
im
pl
em
en
te
d.
Te
ch
ni
qu
es
an
d
an
al
ys
es
in
th
e
te
rm
s
li
st
ed
be
lo
w
ar
e
to
be
re
vi
ew
ed
by
th
e
Su
rv
ei
ll
an
ce
Su
bc
om
mi
tt
ee
wi
th
th
e
as
si
st
an
ce
of
th
e
Data Quality Work Group.
1.
A
Qu
al
it
y
As
su
ra
nc
e
Co
or
di
na
to
r(
s)
wi
ll
be
de
si
gn
at
ed
by
ea
ch
ag
en
cy
fo
r
ea
ch
mo
ni
to
ri
ng
pr
oj
ec
t
to
pa
rt
ic
ip
at
e
in
th
e
ev
al
ua
ti
on
of
qu
al
it
y
co
nt
ro
l
ac
ti
vi
ti
es
an
d
to
as
su
re
th
ey
ar
e
be
in
g
pe
rf
or
me
d.
2.
Do
cu
me
nt
ed
,
te
ch
ni
qu
e—
or
ie
nt
ed
sa
mp
le
co
ll
ec
ti
on
pr
oc
ed
ur
es
wi
ll
be
av
ai
la
bl
e
fo
r
an
d
im
pl
em
en
te
d
by
ea
ch
ag
en
cy
to
as
su
re
va
li
d
an
d
re
pr
es
en
ta
ti
ve
sa
mp
le
s
fo
r
su
rf
ac
e
wa
te
rs
,
po
in
t
so
ur
ce
di
sc
ha
rg
es
,
fish, sediments, etc.
3.
Fi
el
d
me
as
ur
em
en
t
me
th
od
s
th
at
ar
e
ap
pr
op
ri
at
e
fo
r
ea
ch
mo
ni
to
ri
ng
pr
oj
ec
t
wi
ll
be
us
ed
.
Ca
li
br
at
io
n
an
d
pr
ev
en
ta
ti
ve
ma
in
te
na
nc
e
pr
ot
oc
ol
s
wi
ll
be
es
ta
bl
is
he
d
an
d
ma
in
ta
in
ed
by
ea
ch
co
op
er
at
iv
e
ag
en
cy
.
Re
co
rd
s
of
su
ch
ca
li
br
at
io
ns
an
d
ma
in
te
na
nc
e
ar
e
to
be
maintained.
4.
Sa
mp
le
pr
es
er
va
ti
on
pr
ot
oc
ol
s
wi
ll
be
es
ta
bl
is
he
d
an
d
do
cu
me
nt
ed
by
e
a
c
h
c
o
o
p
e
r
a
t
i
n
g
a
g
e
n
c
y
in
a
c
c
o
r
d
a
n
c
e
w
i
t
h
th
e
tr
an
sp
or
t
ti
me
b
e
t
we
e
n
th
e
fi
el
d
an
d
la
bo
ra
to
ry
an
d
th
e
a
n
a
l
yt
i
c
a
l
m
e
t
h
o
d
o
l
o
g
y
to
be
ut
il
iz
ed
.
5.
A
un
if
or
m
so
ur
ce
of
sa
mp
le
co
nt
ai
ne
rs
wi
ll
be
es
ta
bl
is
he
d
by
ea
ch
c
o
o
p
e
r
a
t
i
n
g
ag
en
cy
an
d
s
uf
f
i
c
i
e
n
t
q
ua
l
i
t
y
co
nt
ro
l
wi
l
l
be
e
s
t
a
b
l
i
s
h
e
d
to
a
s
s
ur
e
th
e
a
p
p
r
o
p
r
i
a
t
e
n
e
s
s
of
th
e
co
nt
ai
ne
rs
fo
r
e
a
c
h
m
o
n
i
t
o
r
i
n
g
project.
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10.
ll.
12.
Sufficient numbers of field and laboratory personnel trained in the
monitoring projects quality control practices will be available for
each project.
A
cooperating agency
laboratory
will
maintainsufficient
records
for
sample
receipt
and
laboratory
analyses.
Each
agency
will
maintain
documented
protocols
and
records
of
in-
strument
calibration
and
maintenance
in
its
laboratory.
Appropriate
protocols
will
be
established
to
assure
the
acceptance
of
designated
laboratory
materials
(e.g.
distilled
water)
and
purchased
materials
(e.g.
microbiology
media,
membrane
filters
for
dissolved
chemical
constituents).
Each
cooperating
agency
will
use
and
document
methods
appropriate
in
precision,
sensitivity,
and
accuracy
for
each
monitoring
project.
Intralaboratory
audits
of
"two
sample
controls"
or
"spiked"
samples,
replicate
analyses,
and
reagent
blanks
are
to
be
used,
recorded,
summarized,
and
documented
by
each
laboratory
to
assure
quality
of
data.
Audit
limits
used
for
data
acceptance
will
be
reviewed
by
the
D
Q
W
G
for
the
S
ur
ve
i
l
l
a
n
c
e
S
ub
c
o
m
m
i
t
t
e
e
for
each
m
o
n
i
t
o
r
i
n
g
project.
I
n
t
e
r
l
a
b
o
r
a
t
o
r
y
a
ud
i
t
s
of
i
n
d
e
p
e
n
d
e
n
t
l
y
p
r
e
p
a
r
e
d
s
t
a
n
d
a
r
d
r
e
f
e
r
e
n
c
e
samples
are
to
be
used
at
a
m
i
n
i
m
u
m
frequency.
Each
cooperating
agency
laboratory
is
required
to
participate
in
the
c
o
l
l
a
b
o
r
a
t
i
ve
testing
or
p
e
r
f
o
r
m
a
n
c
e
sample
p
r
o
g
r
a
m
s
to
a
s
s
ur
e
d
a
t
a
quality.
R
e
s
ul
t
s
should
be
d
o
c
um
e
n
t
e
d
as
part
of
a
c
o
o
p
e
r
a
t
i
n
g
a
g
e
n
c
y
'
s
q
u
a
l
i
t
y
a
s
s
u
r
a
n
c
e
p
r
o
g
r
a
m
.
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PlIBllﬂ PEBBEPIIIINS
[If WMEH [IlIAlIIY
Public surveys of Canadian and U.S. citizens revealedmarked similarity
in attitude towards the water quality of the Great Lakes. Both sides commented
upon improvements in Lake Erie, but other perceived changes were less positive.
There was general agreement that most of the "visible" pollution (debris, oil
slicks, and sewage) was well controlled.
People in the Great Lakes Basin face a common frustration from lack of
communication regarding Great Lakes water quality and are confused on why
environmental management strategies, policies, and regulations vary from
jurisdiction to jurisdiction and country to country. This has resulted in
some skepticism of what the "other side" is doing. In both countries, biased
reporting of environmental problems by the media has adversely affected the
public's perception of water quality.
Desp
ite
the
diff
eren
t na
ture
of t
he s
urve
ys c
arri
ed o
ut i
n Ca
nada
and
the
Unit
ed S
tate
s,
it w
as e
vide
nt t
hat
peop
le o
f bo
th n
atio
ns p
erce
ived
the
Grea
t
Lake
s to
be a
valu
able
reso
urce
and
were
will
ing
to s
ee t
heir
taxe
s be
dire
cted
tow
ard
s t
he
pro
tec
tio
n o
f t
his
res
our
ce.
Alt
hou
gh
the
res
ult
s f
rom
bot
h
stud
ies
are
stil
l pr
elim
inar
y, b
rief
repo
rts
on e
ach
surv
ey a
re p
rese
nted
in
this section.
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5.1 CANADIAN PUBLIC PERCEPTION
The
obj
ect
ive
of
thi
s s
urv
ey
was
to
det
erm
ine
if
the
pub
lic
per
cei
ves
any
cha
nge
in
the
wat
er
qua
lit
y o
f t
he
Gre
at
Lak
es.
In
add
iti
on,
it
was
int
end
ed
to
det
erm
ine
peo
ple
's
lev
el
of
awa
ren
ess
of
gov
ern
men
t a
gen
cie
s a
nd
act
ion
s a
s
related to water quality management.
Initial analysis of the data lead to the following:
1.
Thi
rty
—ei
ght
per
cen
t o
f t
he
Sou
the
rn
Ont
ari
o p
ubl
ic
use
the
Gre
at
Lakes for diverse leisure activities.
2.
The
majo
rity
of t
he p
ubli
c pe
rcei
ves
the
wate
r qu
alit
y as
de-
teriorating.
3.
The
num
ber
of
res
pon
den
ts
who
per
cei
ve
wat
er
qua
lit
y c
han
gin
g f
or
the better is increasing with time.
4.
The
pub
lic
is
not
gen
era
lly
awa
re
of
gov
ern
men
t m
eas
ure
s t
o
improve water quality and is dissatisfied with progress in this
direction.
5. Communication between the public and the government is poor.
WATER USE
Thi
rty
—ei
ght
per
cen
t
of
the
sam
ple
pub
lic
use
d
the
Gre
at
Lak
es
for
lei
sur
e
act
ivi
tie
s
(at
lea
st
onc
e a
yea
r f
or
the
pas
t f
ive
yea
rs)
.
App
rox
ima
tel
y
27%
of
the
use
r r
esp
ond
ent
s w
ere
inv
olv
ed
in
swi
mmi
ng
and
sun
bat
hin
g;
all
oth
er
act
i—
vit
ies
wer
e i
n t
he
ran
ge
of
12%
to
16%,
exc
ept
ren
tin
g a
cot
tag
e,
whi
ch
was
onl
y
5% (Table 5.1—1).
The
abo
ve
act
ivi
tie
s ar
e n
ot
mut
ual
ly
exc
lus
ive
, w
hic
h r
esu
lte
d i
n m
ore
activities being specified than respondents.
For
ty—
fiv
e
per
cen
t
of
all
the
lei
sur
e
act
ivi
tie
s
tak
e p
lac
e
on
Lak
e
Ont
ari
o.
PERCEPTION OF WATER QUALITY CHANGE
Ta
bl
e
5.
1—
2
pr
es
en
ts
a
su
mm
ar
y
of
pu
bl
ic
pe
rc
ep
ti
on
of
wa
te
r
qu
al
it
y.
Points of specific interest are:
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TABLE 5.1-1
ACTIVITY BY GEOGRAPHIC AREA
(38% OF GENERAL PUBLIC)
L O C A T I O N
T3? LAKE L A K E E R I E LAKE GEORGIAN TOTAL
\ ACTIVITY ONTARIO St. Clair Pt. Pelee Long Pt. HURON BAY
No. 2 No. % No. Z No. 2 No. Z No. X No. %
Rent
Cottage 64 37 7 4 4 2 18 10 42 24 39 22 174 5
Camp 163 41 31 8 14 4 33 8 9O 23 65 16 396 12
Picnic 262 51 45 9 16 3 46 9 76 15 65 13 510 16
Swim,
Sunbathe 386 44 82 9 32 4 86 10 162 18 131 15 879 27
Walk, Hike,
Birdwatch 231 52 32 7 10 2 40 9 69 16 59 13 441 13
Boat, Sail 204 45 48 11 7 2 46 10 69 15 77 17 451 14
Fish 175 40 43 10 16 4 54 12 76 18 68 16 432 13
Other 3 50 - - — - 2 33 1 17 — — 6 0.
Total
Activity 1488 45 288 9 99 3 325 10 585 18 504 15 3289 10
712 22%
      
- 30 _
 TABLE 5.1-2
PERCEIVED CHANGE IN WATER QUALITY
      
AGGREGATE
USER OWNER & NON—USER*
OWNER PUBLIC USER PUBLIC PUBLIC TOTAL
No. Z No. Z No. Z No. Z No. Z
LAKE ONTARIO
Better 31 36 140 31 171 32 200 20 371 24
Worse 48 55 255 57 303 56 508 .52 811 53
No Change 2 2 29 6 31 6 62 6 93 6
Don't Know 6 7 26 6 32 6 217 22 249 16
LAKE ERIE
-St. Clair to
Pt. Pelee
Better 39 53 47 43 86 47
Worse 25 34 46 42 71 39
No Change 1 l 6 6 7 4
Don't Know 9 12 10 9 19 10
-Pt. Pelee to
Long Point
Better 22 61 17 53 39 57
Worse 8 22 10 31 18 26
No Change 5 14 1 3 6 9
Don't Know 1 3 4 12 5 7
—Long Point to
Lake Ontario
Better 36 71 33 35 69 48
Worse 8 16 52 55 60 41
No Change 1 2 4 4 5 3
Don't Know 6 12 5 5 11 8
LAKE ERIE
Better 97 60 97 41 194 49 186 19 380 28
Worse 41 26 108 46 149 38 463 47 612 44
No Change 7 4 11 5 18 S 55 6 73 5
Don't Know 16 10 19 8 35 9 284 29 319 23
LAKE HURON
Better 11 20 62 36 73 32 161 16 234 19
Worse 35 62 69 40 104 45 394 40 498 41
No C
hang
e
8
14
14
8
22
10
79
8
101
8
Don'
t Kn
ow
2
4
28
16
30
13
350
36
380
31
GEORGIAN BAY
Bet
ter
14
18
32
24
46
22
164
17
210
18
Wor
se
35
46
52
39
87
41
384
39
471
39
No
Cha
nge
15
20
27
20
42
20
77
8
119
10
Don
't
Kno
w
13
16
24
18
37
17
360
36
397
33
TOTAL
Bet
ter
153
40
331
33
484
35
711
18
119
5
22
Wor
se
159
42
484
49
643
47
174
9
44
239
2
45
No
Cha
nge
32
8
81
8
113
8
273
7
386
7
Don
't
Kno
w
37
10
97
10
134
10
121
1
31
134
5
25
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1.
La
ke
On
ta
ri
o
is
the
on
ly
la
ke
wh
er
e
ov
er
ha
lf
of
al
l
re
sp
on
de
nt
s
per
cei
ve
the
wat
er
qua
lit
y
to
be
get
tin
g w
ors
e.
2.
The
use
r p
ubl
ic,
who
hav
e t
he
mos
t
int
ima
te
con
nec
tio
n w
ith
the
wat
ers
in
que
sti
on,
gen
era
lly
hav
e
the
mos
t
neg
ati
ve
per
cep
tio
n
of
the
wat
er
qua
lit
y
(49
%);
the
"no
n—u
ser
" p
ubl
ic
are
nex
t a
t
44%
; a
nd
the
pro
per
ty
own
ers
are
lea
st
cri
tic
al
at
41%
.
App
rox
ima
tel
y h
alf
the
own
ers
are
per
man
ent
res
ide
nts
, n
ot
cot
tag
ers
, w
ho
may
be
jud
gin
g w
ate
r q
ual
ity
pri
mar
ily
on
vis
ual
aspects rather than actual contact.
The fact that "non—user" public are more critical than the
owners, even though they presumably have less visual and direct
contact with the waters, may be due to a bias in the news media.
The news media does tend to concentrate on problem areas or
negative aspects of water quality. This observation is borne out
by the fact that the percentage of respondents perceiving a
change for the better is 39% of the owners, 33% of the users, and
22% of the non—user public.
3. With respect to Lake Erie, in Table 5.1-2 note that 49% of the
owners and users respondents perceive it getting better while
only 38% perceive it getting worse.
4. The number of respondents who perceive the lake waters as changing
for the worse is decreasing with each time increment (Table 5.1—3).
In the period 1975 to the present, the number who perceive a
change for the better exceed the number who perceive a change for
the worse for the first time. This may be an indication that the
trend in deteriorating water quality in the Great Lakes is finally
being reversed, if only at the visual level.
WATER MANAGEMENT
In Table 5.1—4, it is noted that over half the public was unaware of
direct government measures to improve water quality and feel the government is
not doing enough in this area. Forty percent of the public was unsatisfied with
existing water pollution regulations while 56% was unsatisfied with enforcement.
A lack of public knowledge about water quality improvement programs was indicative
of poor communication. Satisfaction with government measures, regulations, and
enforcement might increase considerably if the public was madeaware of current
activities. Alternatively, the public's expectations in these areas might
exceed current governmental plans and policies.
INFORMATION SOURCES
Newspapers and magazines tend to emphasize the negative aspects of any
topic, i.e. the higher the people impact the more newsworthy the item. Since
almost half of the respondents receive their water quality information from
these sources, a greater effort must be made to balance the picture by promoting
_ 82 _
 (USER PUBLIC AND OWNERS)
TABLE 5.1—3
TIME PERIODS OF
PERCEIVED CHANGE IN WATER QUALITY
GREAT LAKES WATER QUALITY IN GENERAL CHANGED
   
 
TIME PERIODS BETTER WORSE
NO. Z NO. X
Prior to 1972 57 20 435 63
1972 - 1974 101 35 164 24
1975 — Mar. 1978 131 45 9O 13
TOTAL 289 30 689 70
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TA
BL
E
5.
1-
4
WATER MANAGEMENT PERCEPTION
 
'
ALL R
ESPON
DENTS
(IN 7
0)
I
r
OWNE
RS
USER
S P
UBLI
C T
OTAL
i}
Awa
ren
ess
of
dir
ect
gov
ern
men
t
Yes
42
46
36
41
5'
mea
sur
es
to
imp
rov
e w
ate
r q
ual
ity
.
No
58
54
64
59
f
Gov
ern
men
t d
oin
g e
nou
gh
to
imp
rov
e
Yes
29
22
24
24
{3
low
er
Gre
at
Lak
es
wat
er
qua
lit
y.
No
49
6O
52
55
V
Don'
t Kn
ow
22
17
24
21
if
Willi
ngnes
s (c
ondit
ional
) to
pay
Yes
56
67
52
59
ﬂ
addi
tion
al
taxe
s to
impr
ove
wate
r
No
34
26
38
33
L
qual
ity
in l
ower
Grea
t La
kes.
Don'
t Kn
ow
9
6
10
8
E'
Satis
facti
on wi
th ex
istin
g wat
er
Satis
fied
36
3O
32
31
'
poll
utio
n re
gula
tion
s.
Neut
ral
9
6
7
7
Unsatisfied 37 45 37 4O
1 Don't Know 19 19 24 22
l Satisfaction with enforcement of Satisfied 22 16 18 18
' pollution regulations. . Neutral 6 4 5 5
Unsatisfied 53 63 51 56
Don't Know 20 17 26 21
       
1'
_
84
-
the positive aspects in the management of water. Television is worthy of
further consideration. Its low rating (Table 5.1—5) as a source of information
is undoubtedly due to an almost total lack of information on water quality.
However, since it is a high cost medium, careful analysis is required to
ensure cost effectiveness in informing the public.
 
TABLE 5.1—5
INFORMATION SOURCES (%) OF WATER QUALITY
 
OWNER USER PUBLIC TOTAL 4
Newspaper, magazines, books,
etc. 44 47 49 48
Personal observation 36 25 ll 20
Television, radio 7 16 22 17
Other 8 9 6 7
   
With regard to government agencies as information sources, the local,
provincial and federal government (DFE) are basically used (Table 5.1—6).
Other agencies such as the IJC are not commonly used. An important concern 1
was that 33% of the sampled population did not know where to obtain information
on water quality.
TABLE 5.1—6
USE OF GOVERNMENT INFORMATION SOURCES (%)
OWNER USER PUBLIC TOTAL
Provincial Government 21 24 24 24
Local Government 26 13 13 15 I
Federal Government ll l4 l5 14
Conservation Authority 6 6 3
CCIW
IJC 0.2 0.4 0.1 0.2
Other
Don't Know 22 32 37 33
    
 Much
of
the
public's
awareness
of
water
quality
is
either
by
observation,
use,
or
communication.
The
distinct
bias
of
the
media
to
report
negative
aspects
of
water
quality
changes
influences
the
overall
perception
of
water
quality
and
use
of
the
Great
Lakes.
Environmental
concern
within
the
Ontario
public
is
such
that
most
citizens
are
willing
to
see
more
tax
money
be
directed
towards
the
maintenance
of
good
water
quality
in
the
Great
Lakes.
 
5.2 UNITED STATES PUBLIC PERCEPTION
The 200 persons interviewed for this report were pleased to share their
observations and opinions about efforts to clean up the Great Lakes. Only a
handful had ever been asked their opinions on the measures inquired about, and
nearly all said they believe it is time someone began to ask the public what it
thinks.
(The "public" refers to those people who use the Great Lakes for fishing,
boating or swimming; who have homes along them; who vacation on the Great Lakes;
who run businesses that cater to lake users; and the like.)
("Experts" refers to science specialists employed by federal, state, or
local governments; citizen environmentalists who participate in such groups as
the PLUARG panels and therefore have been exposed to a variety of scientific
findings; regional planners; and university researchers. "Experts" occasionally
speak also as members of the general public.)
Both groups surveyed are generally pleased with the Great Lakes cleanup to
date. Progress in Lake Erie, the notorious villain of the five lakes and a
rallying point for environmentalists through the early 1970's, is seen as a
harbinger of better days to come. When the matter of monies to continue the
cleanup entered into the interviews, the people surveyed were nearly unanimous:
the lakes are too valuable Egg to save, and if saving them takes money, people
seem.willing that it be spent.
But, while experts and the general public are pleased at stories of success,
they also are worried. After initial statements about various successes in any
given area, each speaker would begin to share his or her concerns about the
problems that have not yet been solved —— or thathave not yet even become
apparent. The experts could refer to scientific data that suggest insidious
problems in the future; the general public could refer only to media accounts or
rumors or, in some cases, state fishing advisories about "those poisons that
have initials for names".
Most problems are seen by the public as local -- or perhaps lakewide.
There appears to be little understanding of how the Great Lakes system works, or
why it is important.
Neither experts nor nonexperts seem to have a firm Great Lakes-wide grasp
Of how the cleanup stands. No one has yet amassed the many reports on key
parameters that cover progress in as many areas. It remains to be seen whether
or not the Great Lakes Basin Commission's Great Lakes Regional Information
-87-
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rv
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er
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ll
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in
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ch
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d
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et
he
r
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ll
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sl
at
ed
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th
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l
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bl
ic
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n
ma
ke
se
ns
e
of
th
em
.
Th
e
ve
ry
id
ea
of
tr
yi
ng
to
su
rv
ey
a
sa
mp
li
ng
of
pe
op
le
of
the
Gr
ea
t
La
ke
s
Ba
si
n
fo
r
th
is
re
po
rt
to
le
ar
n
wh
at
th
ey
kn
ow
an
d
th
in
k
of
th
e
cl
ea
nu
p
wa
s
se
en
by
some persons as startling.
Th
e
po
ol
of
sh
ar
ed
in
fo
rm
at
io
n
se
em
s
sh
al
lo
w
ev
en
wi
th
in
ce
rt
ai
n
ag
en
ci
es
tha
t
are
inv
olv
ed
in
the
cle
anu
p.
It
is
pos
sib
le
tha
t
no
one
grO
up
of
res
ear
che
rs
ha
s
th
e
ti
me
,
or
th
e
bu
dg
et
,
to
di
sp
en
se
its
in
fo
rm
at
io
n
so
th
at
ot
he
rs
ma
y
ke
ep
abr
eas
t
of
cha
nge
s
by
mor
e
tha
n
wor
d—o
f-m
out
h
rel
ays
of
new
dev
elo
pme
nts
.
Eve
n
age
nci
es
tha
t
do
ann
oun
ce
cha
nge
s
——
in
str
ate
gie
s,
pol
ici
es,
sci
ent
ifi
c
fin
din
gs,
reg
ula
tio
ns,
wha
tev
er
——
hav
e n
o c
ont
rol
ove
r w
her
e t
hei
r a
nno
unc
eme
nts
eve
ntu
all
y
appear, or how fully they are explained.
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 5.3
ONT
ARI
O
WAT
ER
INT
AKE
AND
BEA
CH
STU
DIE
S
In
196
6,
a
ph
yt
op
la
nk
to
n
mo
ni
to
ri
ng
pr
og
ra
m
at
wa
te
r
in
ta
ke
s
wa
s
in
it
ia
te
d.
Thi
s
was
exp
and
ed
in
197
5
to
inc
lud
e
wee
kly
col
lec
tio
ns
of
che
mic
al
dat
a
fro
m
lakes Huron, Erie, and Ontario.
To
ta
l
ph
os
ph
or
us
le
ve
ls
at
the
Un
io
n
Wa
te
r
In
ta
ke
ar
e
pr
es
en
te
d
in
Fi
gu
re
5.3
-1.
The
re
hav
e b
een
sub
sta
nti
al
dec
lin
es
in
tot
al
pho
sph
oru
s s
inc
e 1
967
.
Phy
top
lan
kto
n l
eve
ls
hav
e a
lso
dec
rea
sed
(Fi
gur
e 5
.3—
2)
and
sho
uld
res
ult
in
in
cr
ea
se
d
ef
fi
ci
en
ci
es
in
the
wa
te
r
tr
ea
tm
en
t
fa
ci
li
ty
.
The
se
obs
erv
ati
ons
sup
por
t
the
con
clu
sio
n
in
Sec
tio
n
2.2
of
a p
hos
pho
rus
dec
rea
se
in
the
wes
ter
n
bas
in
of
Lak
e
Eri
e.
Sim
ila
r
stu
die
s
in
the
oth
er
lak
es
wi
ll
ge
ne
ra
te
lo
ng
te
rm
tr
en
ds
wi
th
in
sp
ec
if
ic
lo
ca
li
ti
es
.
Fi
gu
re
s
5.
3—
3
an
d
5.
3—4
il
lu
st
ra
te
be
ac
h
cl
os
ur
es
al
on
g
the
On
ta
ri
o
sh
or
el
in
e
of
La
ke
On
ta
ri
o
an
d
La
ke
Eri
e.
As
th
er
e
is
no
in
di
ca
ti
on
of
the
du
ra
ti
on
of
th
e
clo
sur
e o
r t
he
sou
rce
of
con
tam
ina
tio
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Fig. 5.3-3 LOCATION OF INSPECTED RECREATIONAL BEACHES - LAKE ONTARIO
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Control of eutrophication in the Great Lakes through reduction of phos—
phorus input was approved by Canada and the United States in the 1972 Great
Lakes Water Quality Agreement. This chapter gives the 1977 water year loading
estimates as obtained from the Surveillance Subcommittee's program.
A summary of the 1977 estimated phosphorus loadings to the Great Lakes by
basin is presented in Table 6.0-1. For ease of comparison, the corresponding
data from last year's report is reproduced in Table 6.0—2. Tables 6.0-3
through 6.0—8 give the breakdown of the estimates for the basins by juris—
diction. Basins are defined as follows: the Lake Huron basin begins at the
head of the St. Marys River, the Lake Erie basin begins at the head of the St.
Clair River, and the Lake Ontario basin begins at the head of the Niagara
River and includes the Buffalo River estimate. In addition, estimated inputs
to the downstream basins from the basins upstream are provided.
In the 1972 Agreement, target "Residual Loads" were specified for the
international lakes. These targets, expressed in metric tonnes/year, are
included in Tables 6.0-3, 6.0-5, 6.0-6 and 6.0—7.
For Lake Superior, the estimated loadings due to direct industrial dis—
charge, direct municipal discharge and monitored tributaries is essentially
the same as the target loading, while the sum of these categories for Lake
Huron is under its target. Both lakes are well over their targets, however,
when atmospheric estimates and adjustments for unmonitored areas are added,
though the resulting totals are still under the maximum allowable loadings
identified by the Upper Lakes Reference Group.
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SUMMARY OF 1977 ESTIMATED ATMOSPHERIC;
TABLE 6.0»1
INDUSTRIAL;
MUNICIPAL AND TRIBUTARY PHOSPHORUS LOADING DATA TO
THE GREAT LAKES
(ALL VALUES ARE IN METRIC TONNES/YEAR)
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1,0
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1,0
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—
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(standard
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r)
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)1
—
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)1
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)1
(60)
Direct Industrial
Disc
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e
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Direct Municipal
Disc
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e
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7
2,47
0
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9,17
6
Tributary:
Mon
ito
red
1,6
25
1,9
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1,3
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5,2
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2,4
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12,
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(standard
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r)
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)
(84)
(93)
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)
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)
(2)
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)
Adjustment for
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nito
red
Area
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1,26
0
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3,35
1
(st
and
ard
1
erro
r)3
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)
(14)
(61)
(132
)
(107
)
(12)
TOTAL
SL+
3,661
4,666
3,106
13,49
6
6,187
286
31,40
2
  
Totals may not sum due to rounding.
11976 estimates
2Includes Buffalo River
3St
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err
ors
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tri
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loa
din
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sti
mat
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use
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ng
adjustments
l+Th
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on,
Eri
e,
and
Ont
ari
o d
o n
ot
inc
lud
e i
nte
rla
ke
transfer through connecting channels.
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Total estimated loadings to these lakes
are given in Tables 6.0—5, 6.0-6 and 6.0-7.
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TABLE 6.0—4
SUMMARY OF 1977 ESTIMATED PHOSPHORUS LOADING DATA
TO LAKE MICHIGAN
(ALL VALUES ARE IN METRIC TONNES/YEAR)
Wisconsin Michigan Illinois Indiana Totals
Direct Industrial
Discharge 26 14 O 10 50
Direct Municipal
Discharge 584 20 56 O 660
Tributary:
Monitored 570 1,108 — 289 1,967
(standard error) (51) (59) — (33) (84)
Subtotals 1,180 1,142 56 299 2,677
Atmospheric1 1,690
Tributary:
Adjustment for
Unmonitored Area United States 299
(standard error)2 (14)
TOTAL 4,666
   
Totals may not sum due to rounding.
11976 estimate
2Standard error calculated from tributary loading estimates used in making
adjustment
 TABLE 6. 0-5
SUMMARY OF 1977 ESTIMATED PHOSPHORUS LOADING DATA
TO LAKE HURON
(ALL VALUES ARE IN METRIC TONNES/YEAR)
      
Michigan Ontario Totals
Direct Industrial Discharge 79 ' 102 181
Direct Municipal Discharge 52 110 162
Tributary:
Monitored 928 431 1,359
(standard error) (87) (31) (93)
Subtotals 1,059 643 1,702
Atmospheric1 1,062
(standard error) (117)
Tributary:
Adjustment for
Unmonitored Area United States 218, Canada 124 342
(standard error)2 (60) (11) (61)
TOTAL 3,106
Estimated inputs3 from Lake Superior 402, Lake Michigan 255 657
Total estimated input to Lake Huron 3,763
Target "Residual Load" 1972 Great Lakes Water Quality Agreement 2,440
 
  
Totals may not sum due to rounding.
11976 estimate
2Standard errors calculated from tributary loading estimates used in
making adjustments
3Upper Lakes Reference Group 1974-1975 estimates
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 TABLE 6.0-6
SUMMARY
OF
1977
ESTIMATED
PHOSPHORUS
LOADING
DATA
TO LAKE ERIE
(ALL
VALUES
ARE
IN
METRIC
TONNES/YEAR)
      
Michigan
Ohio
Pennsylvania
New
York
Ontario
Totals
Direct Industrial
Discharge
63
31
4
0
37
135
Direct Municipal
Discharge
4,019
1,407
160
64
47
5,697
Tributary:
Monitored
553
2,283
0
132
2,317
5,285
(standard error)
(36)
(215)
-
(94)
(477)
(533)
Subtotals
4,635
3,721
164
196
2,401
11,117
Atmospheric1
1,119
(standard error)
(163)
Tributary:
Adjustment for
Unmonitored Area United States 749, Canada 511 1,260
(standard error)2 (109) (75) (132)
TOTAL
13,496
Estimated input3 from Lake Huron 1,080
Total estimated input to Lake Erie 14,576
Target "Residual Load”, 1972 Great Lakes Water Quality Agreement 14,606
 
Totals may not sum due to rounding.
11976 estimate.
2Standard errors calculated from tributary loading estimates used in making
adjustments.
3Upper Lakeszeference Group 1974—1975 estimate.
 TABLE 6.0—7
SUMMARY OF 1977 ESTIMATED PHOSPHORUS LOADING DATA
TO LAKE ONTAR
10
(ALL VALUES ARE IN METRIC TONNES/YEAR)
      
New York Ontario Totals
Direct Industrial Discharge 65 59 124
Direct Municipal Discharge 1,554 915 2,470
Tributary:
Monitored 1,5221 891 2,4131
(standard error) (536) (69) (541)
Subtotals 3,141 1,865 5,0071
Atmospheric 623
(standard error) (60)
Tributary:
Adjustment for
Unmonitored Area United States 328, Canada 230 557
(standard error)2 (103) (30) (107)
TOTAL 6,1871
Estimated input3 from Lake Erie 2,748
Total estimated input to Lake Ontario 8,935l
Target "Residual Load", 1972 Great Lakes Water Quality Agreement 9,072
Estimated output” from Lake Ontario 3,854
(standard error) (57)
Totals may not sum due to rounding.
lIncludes Buffalo River
2Standard errors calculated from tributary loading estimates used in making
adjustments
3This estimate is derived from extensive sampling data at the mouth of the
Niagara River, and adjusted by subtraction of estimated tributary loadings
and reported municipal discharges to the Niagara.
l’Based on sampling of the St. Lawrence River near Kingston, Ontario
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 I TABLE 6.0—8
SUMMARY OF 1977 ESTIMATED PHOSPHORUS LOADING DATA
TO THE INTERNATIONAL PORTION OF THE ST. LAWRENCE RIVER
(ALL VALUES ARE IN METRIC TONNES/YEAR)
New York Ontario Totals
Direct Industrial Discharge O 28 28
Direct Municipal Discharge 0 123 123
Tributary:
Monitored O l7 17
(standard error) - (2) (2)
Subtotals O 168 168
Tributary:
Adjustment for
Unmonitored Area United States 107, Canada 11 118
(standard error) (12) (l) (12)
TOTAL 286
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